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PREFACE 


In the name of Almighty Allah, the compassionate, 
the Merciful. 

I am highly thankful to the professors, in particular, 
and students, in 

general, who appreciated and acknowledged my 
previous effort. 

This book is written for the students of FSc. part II. 

The significant features of this book are: 
a) MCQs with solution from Punjab Text Book Board. 
b) Chapter wise MCQs with solution from Past Papers 
(2008-2014) of 

all Board of Punjab. 


C) Short Questions with solutions from exercise of 
PTBB. 
d) Chapter wise Short Questions with solutions from 


Past Papers 

(2008-2014) of all Boards of Punjab. 
e) Chapter wise Unsolved Long Quessions from Past 
Papers (2008- 

2014) of all Board of Punjab. 
f) Paractical Solved Past Paper (2014) of all Boards of 
Punjab. 

I shall be grateful if any error in this book is noted 
by the teachers or 

students, the same may kindly be intimated to me to 
make the book 

more useful. 
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Khan Khakwani 
03226654008 


College Multan 


Assessment Scheme 
for Biology 12" Part 
II Session 1013-2014 
and onward 


Time 3:30 

Total Marks: - 100 

(A) Objective 

This part consists of only 
one section i.e. Section I 
that includes only MCQ’S 
SECTION I_ MCOQ’S 
Each question carries only 
one Mark 

Q. to be asked 17 

Q. to be attempted 17 
Total Marks: 17 

Paper Code --------- 


Muhammad Abdullah 


Mobile: 


Govt. Millat Degree 


Time Allowed: 20 Minutes 


Chapter No: 
Chapter No: 
Chapter No: 
Chapter No: 
Chapter No: 
Chapter No: 
Chapter No: 
Chapter No: 
Chapter No: 
Chapter No: 
Chapter No: 
Chapter No: 
Chapter No: 


15 ----- 2 MCQs 
16 ----- 2 MCQs 
17 ----- 1 MCQ 
18 ----- 2 MCQs 
19 ----- 1 MCQ 
20 ----- 1 MCQs 
21------ 2 MCQ 
22 ------ 1 MCQ 
23------ 1 MCQ 
24 ------ 1 MCQs 
20------ 1 MCQ 
26 ------ 1 MCQ 
27/ ------ 1 MCQ 


(B) Subjective 


Time 3:10 hours 
Total Marks: - 83 
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This part includes three 

sections i.e. 

Section II, Section III and 

Section IV. 

SECTION II Short 

Questions 

Each question carries 2 

Marks 

Q. to be asked 33 

Q. to be attempted 22 

Total Marks: 22 x 2 = 44 

Section II of Short 

Questions consists of three 

questions 1.e. 

Question No: 2 

Q. to be asked 12 

Q. to be attempted 8 
Marks: (8 x 2 = 

16) 

Question No: 3 

Q. to be asked 12 

Q. to be attempted 8 
Marks: (8 x 2 = 

16) 

Question No: 4 

Q. to be asked 9 

Q. to be attempted 6 
Marks: (6x 2 = 

12) 

Number/s of Question/s to 

be asked from each Chapter 

Chapter No: 15 ------ 3SQs 

Chapter No: 16 ------ 3SQs 

Chapter No: 17 ------ 3SQs 

Chapter No: 18 ------ 3SQs 

Chapter No: 19 ------ 2SQ 

Chapter No: 20 ------ 3SQs 


Chapter No: 21 ------ 2SQs 
Chapter No: 22 ------ 3SQs 
Chapter No: 23 ------ 2SQs 
Chapter No: 24 ------ 3SQs 
Chapter No: 25 ------ 3SQs 
Chapter No: 26 ------ 2SQs 
Chapter No: 27 ------ 2SQs 


SEC TION IIT 

Essay Type Questions from 
Text Book 

Each question carries 8 
Marks 

Q. to be asked 5 

Q. to be attempted 3 

Total Marks: 8 x 3 = 24 
Section III of Essay Type 
Questions consists of five 
questions i.e Q5, Q6, Q7, 
Q.8 and Q.9. 

Only any three questions 
are to be attempted. Each 
question has two parts “a” 
and “b” with four numbers 
each. 

Number of Question to be 
asked from each Chapter 
Chapter No: 15 ------ 4 
Marks 

Chapter No: 16 ------ 4 
Marks 

Chapter No: 17 ------ 4 
Marks 

Chapter No: 18 ------ 4 
Marks 

Chapter No: 19 ------ 4 
Marks 
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Chapter No: 20 ------ 4 
Marks 

Chapter No: 21 ------ Nil 
Chapter No: 22 ------ 4 
Marks 

Chapter No: 23 ------ Nil 
Chapter No: 24 ------ 4 
Marks 

Chapter No: 25 ------ 4 
Marks 

Chapter No: 26 ------ Nil 
Chapter No: 27 ------ 4 
Marks 

SECTION IV 

Questions relating to 
Practicals 

Each question carries 5 
Marks 

Q. to be asked 5 

Q. to be attempted 3 
Total Marks:5x3=15 
Section IV of Questions 
relating to Paracticals 
consists of five questions 
i.e. Q10, Q11, Q12, Q.13 
and Q.14. Only any three 
questions are to be 
attempted. Each question 
may or may not have two 
parts “a” and “b”. 


Chapter No: 15 ----- 2 MCQs 
Chapter No: 16 ----- 2 MCQs 
Chapter No: 17 ----- 1 MCQ 
Chapter No: 18 ----- 2 MCQs 
Chapter No: 19 ----- 1 MCQ 
Chapter No: 20 ----- 1 MCQs 
Chapter No: 21------ 2 MCQ 
Chapter No: 22 ------ 1 MCQ 
Chapter No: 23------ 1 MCQ 
Chapter No: 24 ------ 1 MCQ 
Chapter No: 25------ 1 MCQ 
Chapter No: 26 ------ 1 MCQ 
Chapter No: 27 ------ 1 MCQ 


Chapter -- 
15 
HOMEOSTASIS 


From Exercise: 


1) 


The protection of an animal 
environment from the 


harms of 


of 


2) 


fluctuations is the definition 


which of the followings? 
a) Osmoregulation 

b) Excretion 

c) Thermoregulation 

d) Homeostasis 

The category of the plants 


that has 
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adaptations of small and 
thick 

leaves to imit water loss are 
called: 

a) Hydrophytes_  b) 
Xerophytes 

c) Mesophytes’ d) 
Hygrophytes 
3) The environment where 
animals 

produce large volumes of 
diluted 

urine: (Multan Board (S) 
2009) 

a) Hypotonic equatic 

b) Isotonic aquatic 

c) Hypertonic aquatic 

d) Terrestrial 
4) Which of the following is 
called as 

excretophore i.e. 
contributing 

mainly in the elimination of 

wastes in plants? 

a) Stem b) Roots 

c) Leaves d) Flowers 
5) The excretory product that 

requires minimum water for 
its 

elimination compare to 
others: 

a) Urea b) Uric 
acid 

c) Creatinine d) Ammonia 
6) The groups of animals 
whose 

excretory system is 
structurally 

associated with nutritive 
tract 


a) Vertebrates b) 
Earthworm 

c) Planaria d) 
Insects 


7) The excretory structures 
that 


deliver urine from kidney to 
urinary bladder: 
a) Urethera  b) Pelvis 
c) Ureter d) Collecting 
tubule 
8) The metabolic wastes that 
are 
ingested into the body and 
must 
be removed: 
(Bahawalpur Board 
(S) 2009) 
a) Pesticides b) Drugs 
c) Food additives d) All of 
these 
9) Which of the following is 
not 
endotherm? 
a) Bird b) 
Amphibians 
c) Flying insects d) 
Mammals 
10) Name the type of 
adaptations 
from the followings that is 
responsible for shivering 
thermogenesis: 
a) Structural b) 
Physiological 
c) Behavioral d) None of 
these 


II) From Punjab Boards: 
LAHORE BOARD 
1) All of the following are 
synthesized 
by liver except: 
(Lahore Board (A) 


2008) 

a) Glucagon b) 
Albumin 

c) Fibrinogen d) 
Prothrombin 


2) Of all the kidney stones, the 
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incidence of calcium 
phosphate 
types of stones are the: 
(Lahore Board 


(A) 2008) 
a) 70 % b) 20% 
c) 10% d) 15% 
3) The end product of 
hemoglobin 


and metabolites of various 
hormones is: 
(Lahore Board 


(A) 2009) 

a) Uric acid b) 
Bilirubin 

c) Creatinine d) Allof 
these 


4) The incidence of calcium 
phosphate stones in kidney 
of man 


is: (Lahore Board 
(A)2010) 

a) 10% b) 15% 

c) 20% d) 30% 


5) Animals excreting ammonia 
are: 
(Lahore Board 


(A) 2011) 

a) Ureotelic b) 
Uricotelic 

c) Ammonotelic dd) 
Excretotelic 


6) Major homeostatic function 
of 
liver is storage of: 
(Lahore Board Group I 
(A) 2012) 


a) Bile b) 
Cholesterol 
c) Urea d) Iron 


7) Bats do not regulate body 
teperature 
in narrow range and is: 
(Lahore Board Group I 
(A) 2012) 


a) Endotherm b) 
Homeotherm 
c) Heterotherm 4d) 
Poikilotherm 
8) Fishes retain, which of 
these 
chemicals to be protected 
against 
urea: 
(Lahore Board Group II 
(A) 2012) 
a) Allantoin 
b) Creatine 
c) Xanthine 
d) Trimethylamine oxide 
9) Glomerulus circulates 
blood 
through capsule as it 
arrives through: 
(Lahore Board Group II 
(A) 2012) 
a) Vasa recta 
b) Peritubular capillaries 
c) Afferent arterioles 
d) Efferent arterioles 
10) Metabolism of purine and 
pyrimidine produces 
significance 
amount of: 
(Lahore Board Group I 
(A) 2013) 
a) Creatinine 
b) Creatine 
c) Xanthine 
d) Trimethylamine oxide 
11) Which part of brain 
monitor the 
body temperature: 
(Lahore Board Group I 


(A) 2013) 
a) Thalamus b) Pons 
c) Hypothalamus d) 
Amygdala 


12) Incidence of uric acid 
stone is: 
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(Lahore Board- Group 
II (A) 2 013) 
a) 5% b) 10% 
c) 15% d) 70% 
13) Which one of the following 
is 
heterotherm? 
(Lahore Board-Group II 
(A) 2013) 
a) Bat b) Frog 
c) Snake d) Man 
14) Metabolism of purines and 
pyrimidines produce 
significant 
amount of: 
(Lahore Board 
(Acedemic session 
2010-2013) 
Group IT (A) 2014) 
a) Creatinine 
b) Creatine 
c) Xanthine 
d) Trimethyle amine 
15) Flame cells are part of 
excretory 
system of: 
(Lahore Board 
(Acedemic session 
2010-2013) 
Group IT (A) 2014) 
a) Planaria b) Hydra 
c) Earthworm d) 
Cockroach 
16) The incidence of calcium 
oxalate 
type stones of kidney is: 
(Lahore Board 
(Acedemic session 


2012-2014) 

Group IT (A) 2014) 
a) 50% b) 60% 
c) 1% d) 70% 


17) Which organ is the central 
station 
of metabolism: 
(Lahore Board 
(Acedemic session 


2012-2014) 
Group IT (A) 2014) 
a) Liver b) Kidney 
c) Spleen d) Skin 


18) A diluted solution 
compared to cell 
concentration is termed 
as: 
(Lahore Board 
(Acedemic session 


2012-2014) 
Group I (A) 2014) 
a) Hypertonic b) 
Hypotonic 
c) Isotonic d) 
Paratonic 


19) Number of Ammonia 
molecules 
required to produce one 
molecule of 
urea is: 
(Lahore Board 
(Acedemic session 


2012-2014) 

Group I (A) 2014) 
a) 1 b) 2 
c) 3 d) 4 


GUJRANWALA BOARD 


1) The animals which do not 
adjust 
their internal salt 
concentration 
according to external 
environment 
are: 
(Gujranwala Board (A) 
2008) 
a) Osmoregulators 
b) Thermoregulator 
c) Osmoconformers 
d) None of these 
2) Metanephridium is present 
in: 
(Gujranwala Board (A) 
2008) 
a) Hydra b) 
Planaria 
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c) Earthworm d) 
Cockroach 
3) Which one is said to be 

excretophore? 

(Gujranwala Board (A) 

2009) 

a) Stem b) Root 

c) Bark c) Leaves 


4) Reptiles are included in: 
(Gujranwala Board (A) 
2010) 
a) Homeotherms 
b) Endotherms 
c) Ectotherms 
d) Heterotherms 
5) The excretory product 
which 
requires minimum water 
for its 
removal: 
(Gujranwala Board (A) 


2011) 

a) Urea b) Uric 
acid 

c) Creatinine d) 
Ammonia 


6) The mesophyte plant is: 
(Gujranwala Board (A) 


2011) 

a) Cacti b) 
Hydrilla 

c) Brassic d) Kikar 
7) Uric acid is produced from: 


(Gujranwala 

Board A-2012) 

a) Amino acid b) 
Nucleic acid 

c) Fatty acid d) 
Protein 
8) Most land mammals 
respond to 

cold by raising their: 

(Gujranwala Board 

(A) 2013) 

a) Tail b) Head 

c) Legs d) Furs 


9) Flame cells are part of 
excretory 
system of: 
(Gujranwala Board (A) 


2013) 

a) Cockroach b) 
Earthworm 

c) Hydra d) 
Planaria 


10) Protonephridium is found 
in: 

(Gujranwala Board (New 
Scheme) 2014 A) 


a) Hydra b) 
Planaria 

c) Earthworm d) 
Cockroach 


11) The central station of 
metabolism and 

the body’s central 
metabolic clearing 

agent is: 

(Gujranwala Board (New 

Scheme) 2014 A) 

a) Stomach b) Liver 

c) Cork d) Gut 


MULTAN BOARD 
10) The reptiles and birds 
inhabit 
land environment, so 
excrete: 
(Multan Board 


(A) 2008) 
a) Ammonia b) Urea 
c) Uric acid d) 
Nitrates 


2) The Malpighian tubules 
remove 

Nitrogenous wastes from 
the: 

(Multan Board 

(A) 2008) 

a) Lymph b) 
Haemolymph 

c) Hind gut d) Coelomic 
fluid 


10| Page 


3) From the kidney urine is 
carried 
to urinary bladder by: 
(Multan Board 
(S) 2008) 
a) Ureters b) Urethra 
c) Pelvis d) Collecting 
tubules 
4) Flame cells are part of 
excretory 
system of: 
(Multan Board 
(S) 2008) 
a) Hydra b) 
Planaria 
c) Earthworm d) 
Cockroach 
5) Humming bird belongs to a 
category called: 
(Multan Board 


(A) 2009) 

a) Endotherms b) 
Ectotherms 

c) Heterotherms d) 
Poikilotherms 


6) The environemnt where the 
animals produce large 
volume of 
diluted urine: 
(Multan Board 
(S) 2009) 
a) Hypotonic aquatic 
b) Isotonic aquatic 
c) Hypertonic aquatic 
d) Terrestrial 
7) Bats and humming birds 
are 
examples of: 
(Multan Board 


(A) 2010) 

a) Ectotherms b) 
Endotherms 

c) Heterotherms d) 
Poikilotherms 


8) Most cartilaginous fishes 
possess 


salt secreting organ known 
as 
the: 
(Multan Board 
(A) 2010) 
a) Foetal gland 
b) Caecal gland 
c) Rectal gland 
d) Sebaceous gland 
9) The active uptake of 
Sodium in the 
loop of Henle is provided 
by the 
action of hormone: 
(Multan Board 


(A) 2010) 

a) Cortisone b) 
Testosteron 

c) Aldosterone’ d) 
Progesteron 


10) The best selective process 
in the 
Nephron is called: 
(Multan Board 
(S) 2010) 
a) Secretion 
b) Filteration 
c) Reabsorption 
d) Transport across the 
epithelium 
of collecting duct 
11) How much water is needed 
to 
excrete 1g of Ammonia 
Nitrogen: 
(Multan Board (A) 


2011) 

a) 400 ml b) 500 ml 

c) 600 ml d) 700 ml 
12) Which one is not 
Poikilotherm? 

(Multan Board (A) 

2011) 

a) Star fish b) Frog 

c) Tortoise d) Parrot 
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13) Extracellular environment 
may 

be of diluted solution 
compared 

to cell concentration, thus 

designated as: 

(Multan Board 

(S) 2011) 

a) Isotonic b) 
Hypertonic 

c) Hypotonic d) Cotonic 
14) Those plants which have 

moderate water 
availability are 


called: 
(Multan Board 
(S) 2011) 
a) Hydrophytes b) 
Mesophytes 
c) Xerophytes d) 
Saprophytes 


15) Lizards bask in sun to 
gain: 
(Multan Board 


(A) 2012) 
a) Heat b) Cold 
c) Air d) Moisture 


16) During infection, pyrogens 
are 
produced in the human 
body by: 
(Multan Board (A) 
2012) 
a) RBCs b) WBCs 
c) Platelets d) Blood 
Plasma 
17) Which one of the following 
structures is present in 
earthworm? 
(Multan Board (S) 
2012) 
a) Metanephridium 
b) Protonephridium 
c) Malpighian tubules 
d) Nephron 
18) Urea is produced in: 


(Multan Board (S) 


2012) 
a) Lungs b) Liver 
c) Kidney d) Pancreas 


19) Arginase splits arginine to 
form 
urea and: 
(Multan Board (A) 


2013) 

a) Citrulline b) 
Ornithine 

c) Creatinine d) 
Histidine 


20) In bacterial and viral 
infections 
there occurs an increase 
in the 
number of: 
(Multan Board (A) 


2013) 

a) Antigens b) 
Erythrocytes 

c) Leucocytes_ d) 
Platelets 


21) The incidence of Calcium 
Oxalate 

type of Kidney Stone is: 

(Multan Board (Old Scheme) 

(A) 2014) 

a) 10% b) 15% 

c) 70% d) 80% 
22) Saliva and urine are used 
for 

evaporating cooling by 

(Multan Board (Old Scheme) 

(A) 2014) 

a) Bats b) 
Dogs 

c) Birds d) Seals 
23) The excretory product that 

requires maximum water 
for its 

removal is: 

(Multan Board (New Scheme) 
(A) 2014) 
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a) Ammonia b) 
Creatinine 

c) Urea d) Uric 
acid 
24) The human abdominal 
Cavity is 

lined by: 


(Multan Board (New Scheme) 
(A) 2014) 


a) Ectoderm b) 
Endoderm 
c) Peritonium d) 
Epidermis 
BAHAWALPUR BOARD 


1) In restricted supply of 
water, one 
of these cannot be kept as 
excretory product: 
(Bahawalpur Board (A) 


2008) 

a) Urea b) Uric 
acid 

c) Ammonia d) None of 
these 


2) The high level of renal 
failure is 
also called: 
(Bahawalpur Board (A) 


2009) 

a) Dialysis b) 
Uremia 

c) Pelvis d) Death 


3) The metabolic wastes that 
are 

ingested into the body and 
must 

be removed are: 

(Bahawalpur Board 

(S) 2009) 

a) Pesticides b) Drugs 

c) Food additives d) All 
these 
4) Basic unit of of Excretory 
System 

in humans is: 


(Bahawalpur Board (A) 


2010) 
a) Ureter b) Nephron 
c) Pelvis d) Urinary 
bladder 


5) Plant Organ also called 
Excretophore 
is: 
(Bahawalpur Board (A) 


2010) 
a) Leafv b) Stem 
c) Rootv d) Fruit 


6) The desert animals survive 
without drinking water by 
feeding 
on rich carbohydrate seeds 
of 
desert plants are: 
(Bahawalpur Board 


(S) 2010) 

a) Zebra b) 
Kangroo rat 

c) Deer d) Lion 
7) Ammonia is secreted mostly 
by: 


(Bahawalpur Board 
(S) 2010) 
a) Insects 
b) Bony fishes 
c) Adult Amphibians 


d) Birds 
8) Urine leaves the kidney 
through a 


duct called: 
(Bahawalpur Board (A) 
2011) 
a) Urethra b) 
Ureter 
c) Urinary bladder d) 
Pelvis 
9) Increased Plasma level of 
Urea is 
an indication of: 
(Bahawalpur Board (A) 
2011) 
a) Renal Failure 
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b) Kidney Stones 

c) Hypocalcaemia 

d) Hyperoxularia 
10) The removal of 
Nitrogenous 

wastes that requires less 
amount 

of water is: 

(Bahawalpur Board (A) 


2012) 

a) Urea b) 
Ammonia 

c) Uric acid d) Lactic 
acid 


11) The incidence of Calcium 
Oxalate 
Stones in kidneys are: 
(Bahawalpur Board (A) 


2012) 
a) 50 % b) 70% 
c) 80% d) 90% 


12) Excretory product of Hypo- 
osmotic Environment is: 
(Bahawalpur Board (A) 


2013) 
a) Salt b) Water 
c) Glucose d) Uric acid 


13) The evaporating cooling in 
the 
respiratory tract is the 
mechanism 
called: 
(Bahawalpur Board (A) 
2013) 
a) Vasodilation 
b) Vasoconstriction 
c) Insulation 
d) Panting 
14) Nephridia are the excretory 
structures present in: 
(Bahawalpur Board (New 
Scheme) 2014-A) 


a) Hydra b) 
Planaria 
c) Cockroach d) 


Earthworm 


15) Activation of Sweat Glands 
to 

produce Sweat for 
evaporative cooling 

is a type of adaptation: 

(Bahawalpur Board (New 

Scheme) 2014-A) 

a) Structural b) 
Physiological 

c) Behavioral d) 
None of these 


FAISALABAD 


BOARD 


1) The excretory system of 
Planaria 

is: 

(Faisalabad Board 

(A) 2008) 

a) Metanephridium 

b) Nephron 

c) Protonephridium 

d) Nephridium 
2) Which one of these ions is 

conserved by aldosterone 


by 
preventing its lost from 
kidney 
tubules? 
(Faisalabad Board 
(A) 2008) 
a) Ca** b) Kt 
c) Mg** d) Nat 
3) Which monitors the body 
temperature? 
(Faisalabad Board 
(A) 2009) 
a) Thyroid b) Thalamus 
c) Pons c) 
Hypothalamus 
4) The end products of 
hemoglobin 


break down: 
(Faisalabad Board 
(A) 2010) 
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a) Uric acid b) 
Bilirubin 

c) Creatinine d) Uric 
acid 


5) Sodium uptake in nephron 
is 
promoted by: 
(Faisalabad Board 


(A) 2010) 

a) Cortisone b) 
Aldosterone 

c) ADH d) FSH 


6) Liver synthesizes except: 
(Faisalabad Board 


(S) 2010) 

a) Fibrinogen b) 
Albumin 

c) Insulin d) 
Prothrombin 


7) The more concentrated 
environment is termed as: 
(Faisalabad Board 
(A) 2010) 
a) Hypotonic b) Isotonic 
c) Hypertonic d) An 
iosotonic 
8) In urea cycle, the detoxified 
form 
of ammonia is: 
(Faisalabad Board 
(A) 2011) 
a) Urea b) Ammonium 
ions 
c) Uric acid d) Nitrates 
9) The chemical substances, 
responsible for raising 
human 
body temperature are: 
(Faisalabad Board (A) 


2011) 

a) Leucocytes b) 
Pyrogens 

c) Pyrexia d) 
Pollutants 


10) Hydrophytes possess: 


(Faisalabad Board 
(A) 2012) 
a) Small leaves 
b) Large leaves 
c) Less water 
d) Stomata on lower surface 
of 
leaves 
11) The incidence of calcium 
phosphate stones in 
kidneys are: 
(Faisalabad Board 


(A) 2012) 
a) 20% b) 15% 
c) 18% d) 25% 


12) The major homeostatic 
function 
of liver is to synthesize: 
(Faisalabad Board 


(A) 2013) 
a) Iron b) Glycogen 
c) Bile d) Red 


blood cells 
13) The animals that generate 
their 

own body heat through 
heat 

production as by product 
during 

metabolism are called: 

(Faisalabad Board 

(A) 2013) 

a) Endotherms b) 
Ectotherms 

c) Heterotherms d) All of 
these 
14) Uric acid is excreted out 
as solid 

excreta in: 
(Faisalabad Board (Old 

Scheme) 2014) 

a) Earthworm b) 
Cockroach 

c) Star fish d) 
Planaria 
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15) The cuticle is thick, waxy 
and 

stomata are in lower 
depressions 

of leaves: 

(Faisalabad Board (Old 

Scheme) 2014) 

a) Epiphytes b) 


Mesophytes 

c) Xerophytes_ d) 
Hydrophytes 
16) Flame cells are the 
excretory 


structures of: 
(Faisalabad Board (Old 

Scheme) 2014) 

a) Cockroach b) Star 
fish 

c) Planaria d) Snail 
17) What is an endotherm? 

(Faisalabad Board (New 
Scheme) 2014) 


a) Birds b) Bats 
c) Huming bird d) 
Reptiles 


18) In juxtamedullary nephron 

additional capillaries 
extend 

down to form a a loop of 
vessels 

called: 

(Faisalabad Board (New 
Scheme) 2014) 

a) Peritubular capillaries 

b) Efferent arterioles 

c) Vasa recta 

d) Glomerulus 


RAWALPINDI 
BOARD 


1) In cockroach most of the 
re-absorption of salts and 
water 
takes place in the: 
(Rawalpindi Board 
(A) 2010) 
a) Intestine 


b) Midgut 
c) Rectum 
d) Malpighian tubules 
2) The incidence of calcium 
oxalate 
type stones are: 
(Rawalpindi Board 
(A) 2011) 
a) 50% b) 70% 
c) 80% d) 90% 
3) The most toxic nitrogenous 
waste 
is: 
(Rawalpindi Board 


(A) 2011) 
a) Urea b) Uric acid 
c) Creatinine d) 
Ammonia 


4) Which one of the following 
is 

excretophore? 

(Rawalpindi Board 

(A) 2012) 

a) Stem b) Root 

c) Bark d) Leaves 
5) The arginine is split by 
arginase to 

form urea and the 
precursor: 
(Rawalpindi Board (A) 


2012) 

a) Ornithine b) 
Citruline 

c) Alanine d) Glycine 


6) Which part of the body 
serves as 
as excretophore? 
(Rawalpindi Board (A) 


2013) 
a) Root b) Stem 
c) Leaves d) Flowers 
7) Non-surgical removal of 
kidney 


stone is called: 
(Rawalpindi Board (A) 
2013) 
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a) Dialysis b) Kidney 
transplant 
c) Uremia d) Lithotripsy 


SARGODHA BOARD 


1) Production of sweat and 
sebum is 
related with: 
(Sargodha Board 


(A) 2010) 
a) Skin b) Liver 
c) Lung d) Gills 


2) Which one is not part of 
human 
urinary system? 
(Sargodha Board 


(A) 2010) 
a) Kidney b) Ureter 
c) Pelvis d) Pubis 


3) Bats and humming birds 
are 

called: 

(Sargodha Board 

(A) 2011) 

a) Ectotherm 

b) Endotherm 

c) Poikilotherms 

d) Heterotherm 
4) Abdomen has peritoneal 
Cavity, 

lined by a thin epithelium 
called: 

(Sargodha Board (A) 


2011) 

a) Peritonium b) 
Pericardium 

c) Scortal sac d) Pleura 


5) The high level of renal 
failure is 
called: 
(Sargodha Board 
(A) 2012) 


a) Death b) 
Uremia 

c) Anemia d) 
Sciatica 


6) Shark excrete nitrogenous 
wastes 
in the form of: 
(Sargodha Board 


(A) 2012) 

a) Ammonia b) Uric 
acid 

d) Urea d) 
Allantoin 


7) Which of the following is 
the 
structural adaptation of 
animals 
for thermoregulation? 
(Sargodha Board 
(A) 2013) 
a) Pelage 
b) Activation of sweat 
glands 
c) Plumage fluffing 
d) Urination 
8) Which one is the least toxic 
among 
the followings: 
(Sargodha Board 


(A) 2013) 

a) Urea b) Uric 
acid 

c) Ammonia d) Botha 
and b 


DERA GHAZI KHAN 
BOARD 


1) The protection of internal 

environment from the 
harms of 

the fluctuations in the 
external 

environment of an 
organism is 
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termed as: 
(Dera Ghazi Khan Board (A) 
2009) 
a) Apotosis b) 
Osmosis 
c) Anhydrobiosis d) 
Homeostasis 


2) The animal which can 
survive 
without drinking water is: 
(Dera Ghazi Khan Board (A) 
2010) 
a) Camel b) Kangroo 
c) Kangroo rat d) Rat 
3) The absorption of sodium 
in the 
ascending limb of the loop 
of 
Henle is controlled by a 
hormone 


known as: 
(Dera Ghazi Khan Board (A) 


2010) 

a) Aldosterone b) 
Antidiuretic 

c) Progesterone d) 
Testerone 


4) High degree of renal failure 
is also 
called: 
(Dera Ghazi Khan Board (A) 


2011) 

a) Uremia b) 
Leukemia 

c) Anemia d) 
Lithotripsy 


5) The incidence of Calcium 
Oxalate 


type stones are: 
(Dera Ghazi Khan Board (A) 


2011) 
a) 75% b) 15% 
c) 10% d) 70% 
6) Ammonia is produced as 
excretory 


product by the animals 
inhabiting 


the medium: 
(Dera Ghazi Khan Board 
(A) 2012) 


a) Isotonic b) 
Hypotonic 
c) Hypertonic d) Xeric 


7) Fresh water protozoans 
pump 

out excess water by: 

(Dera Ghazi Khan Board (A) 

2012) 

a) Food vacuole 

b) Pinocytosis 

c) Contractile vacuole 

d) Phagocytosis 
8) Uric acid is produced from: 

(Dera Ghazi Khan Board Group I. 
2013) 


a) Nitrates b) 
Creatine 

c) Nucleic acids d) Amino 
acids 


9) Hag fishes are: 

(Dera Ghazi Khan Board Group 
I. 2013) 

a) Osmoregulators 

b) Isotonic 

c) Hydrophytes 

d) Chondrocytes 
10) The major homeostatic 
function 

of liver is storage of: 

(Dera Ghazi Khan Board Group 

II. 2013) 


a) Bile b) 
Glycogen 
c) Urea d) Albumin 


11) The protonephridium is 
the 
excretory organ of: 
(Dera Ghazi Khan Board Group II. 
2013) 


a) Amoeba b) Hydra 
c) Planaria d) 
Earthworm 


12) The more concentrated 
external 
environment is termed as: 
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(D.G.K. Board (New Scheme) 
Group I. 2014) 
a) Hypotonic b) 
Hypertonic 
c) Isotonic d) 
Peritonic 
13) Nitrogenous waste is very 
toxic and 
dissolves quickly in body 
fluids is: 
(D.G.K. Board (New Scheme) 
Group I. 2014) 
a) CO, b) Urea 
c) Ammonia d) Uric 
acid 
14) The incidence of calcium 
oxalate type 
stone is: 
(D.G.K. Board (New Scheme) 
Group II. 2014) 
a) 10% b) 15% 
c) 25% d) 70 
% 
15) Excretory structures 
present in 
cockroach are: 
(D.G.K. Board (New Scheme) 
Group II. 2014) 
a) Contractile vacuole 
b) Malpighian tubules 
c) Nephridia 
d) Flame cells 
SAHIWAL BOARD 
1) Detection of change and 
signaling 
for effectors response to 
the 
control system is a: 
(Sahiwal Board (A) 
2013) 
a) Negative feed back 
b) Positive feed back 
c) Inter-coordination 
d) Feedback mechanism 
2) Aldosterone plays role in: 
(Sahiwal Board (A) 
2013) 


a) Transport of water 
b) Uptake of sodium in loop 
of 
Henle 
c) Transport of K * ions into 
kidney 
d) Re-absorption of water 
3) Mechanism which 
eliminates 
nitrogenous waste is 
referred 
as: 
(Sahiwal Board 
(Academic 
Session 2012-2014) 
2014-A) 
a) Osmoregulation 
b) Excretion 
c) Thermoregulation 
d) Ejection 
4) Anhydrobiosis refers to 
tolerate: 
(Sahiwal Board 
(Academic 
Session 2012-2014) 
2014-A) 
a) Dehydration 
b) Hydration 
c) Anhydration 
d) Rehydration 


Chapter -- 

16 

SPPORTS AND 

MOVEMENTS 
2MCQs 


I) From Exercise: 
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1) Which of these is a direct 
source 

of energy for muscle 
contraction? 

a) ATP 

b) Creatine phosphate 

c) Lactic acid d) Botha 
and b 
2) When muscle contracts: 

a) Sarcomeres increases in 
size 

b) Myosin slides past actin 

c) Lactic acid is produced 

d) Both aandb 
3) Which of the following 
changes 

occur when skeletal muscle 

contracts: 

a) The A band shorten 

b) The I band shorten 

c) The Z-line slide farther 
apart 

d) The actin filament contract 
4) Thin filament in myofibrils 
consists 


of: 

a) Actin, tropomyosin, 
troponin 

b) Zline 

c) Myosin d) Sarcomere 


5) The contraction of striated 
muscle 

is initiated by the release of 
energy 

in the presence of: 

a) Acetyl choline  b) 
Calcium ion 

c) Chloride ion d) Iron 
6) In the mammalian skeleton 
there isa 

distinct synovial joint 
between the: 

a) Bones of cranium 

b) Humerus and ulna 

c) Sacrum and ileum 

d) Sternum and floating ribs 


7) Which of the following is a 
bone of 
axial skeleton? 


a) Rib b) Shoulder 
girdle 
c) Pelvis d) Femur 


e) All of the above 
8) Vertebral column includes: 
a) Sacrum 
b) Coccyx 
c) Cervical, thoracic and 
lumber 
vertebrae 
d) All of the above 
9) In mammal the numbers of 
cervical vertebrae are: 
a) No definite number 
b) Seven 
c) Eleven 
d) Varies with size of neck 
10) Brain is protected by: 
a) Cranium b) Skull 
c) Orbits d) Allof 
these 
11) Which of the following is 
plantigrade? (Lahore 
Board (A) 
2010) (Multan Board (S) 
2008) 
(Bahawalpur Board (A) 
2009) 
(Rawalpindi Board (A) 
2010) 
a) Rabbit b) Monkey 


c) Horse d) Carnivore 
12) Brachioradialis causes the 
uplift 

of: 

a) Radius b) Ulna 

c) Botha and b d) 
Humerus 
13) Molting occurs in the 
arthropods 

at the: 


a) Immature stage 
b) Mature stage 
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c) Both stages 

d) Do not undergo molting 
14) Muscle fatigue is caused 
by: 

a) CO2 

b) Accumulation of lactic 
acid 

c) Fumaric acid 

d) Ethyl alcohol 
15) Cardiac muscles are: 

a) Voluntary 

b) Involuntary 

c) Botha and b 

d) None of the above 


II) From Punjab Boards: 
LAHORE BOARD 
1) All of the following are 
related to 
axial skeleton except: 
(Lahore Board 


(A) 2008) 
a) Skull b) Ribs 
c) Sternum d) 
Appendages 


2) The collenchymas cells 
have 
protoplast and usually lack: 
(Lahore Board 
(A) 2009) 
a) Secondary wall 
b) Primary wall 
c) Cell Membrane 
d) Vacoule 
3) Spontaneous movements 
due to 
internal causes are: 
(Lahore Board 


(A) 2009) 
a) Paratonic b) Tactic 
c) Taxis d) 
Autonomic 


4) Which one of the following 
is 


plantigrade: 
(Lahore Board 
(A) 2010) 
a) Rabbits b) 
Monkeys 
c) Horses d) Goats 


5) The protein filament which 
binds 
to the calcium: 
(Lahore Board 


(A) 2010) 
a) Actin b) Myosin 
c) Troponin d) 
Tropomyosin 


6) Spontaneous movements 
due to 
internal causes are: 
(Lahore Board 


(A) 2010) 

a) Autonomic b) 
Paratonic 

c) Tactic d) Tropic 


7) The fusion of four posterior 
vertebrae present in the 
pelvic 
region form: 
(Lahore Board 


(A) 2011) 
a) Cervical b) Coccyx 
c) Lumber d) Sacrum 
8) A bone which connects 
scapula 


with sternum: 
(Lahore Board Group I- 


(A) 2012) 

a) Humerus b) 
Ischium 

c) Pubis d) 
Clavicle 


9) Action of Venus fly trap is 
an 
example of: 
(Lahore Board Group I- 
(A) 2012) 
a) Nyctonasty b) 
Haptonasty 
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c) Hyponasty d) 
Photonasty 
10) Which of these are long, 
cylindrical 
and exist as bundle caps: 
(Lahore Board Group II- 


(A) 2012) 

a) Sclereides b) 
Vessels 

c) Trachea d) 
Tracheids 


11) Leaves go to sleep 
position, when 

turgor pressure decreases 
on 


lower side of: 
(Lahore Board Group II-(A) 


2012) 

a) Pelvis b) 
Pulvinus 

c) Callus d) Pubis 


11) The problem in which 
contraction 
of entire muscle takes 
place and it 
lasts for just a few seconds 
to 
several hours is: 
(Lahore Board Group I- 
(A) 2013) 
a) Tetanus b) Tetany 
c) Cramp d) Muscle 
fatigue 
12) The joint that allows the 
movement in two 
directions: 
(Lahore Board Group I- 
(A) 2013) 
a) Hinge joint 
b) Ball and socket joint 
c) Cartilagenous joint 
d) Fibrous joint 
13) Number of cervical 
vertebrae ina 
male camel (Mammal): 
(Lahore Board Group II- 
(A) 2013) 


a) 7 
b) 11 
c) No definite number 
d) Varied with size of neck 
14) Bone to bone attachment 
is by: 
(Lahore Board Group II- 


(A) 2013) 
a) Tendon b) Nerves 
c) Muscles d) 
Ligament 


15) The thick filament which 
are 16 
mm in diameter are 
composed of: 
(Lahore Board 


(Acedemic session 
2010-2013) Group II 


(A) 2014) 

a) Actin b) 
Myosin 

c) Tropomyosin  d) 
Troponin 


16) Ball and socket joint allows 
the 
movement in: 
(Lahore Board 
(Acedemic session 
2010-2013) Group II 
(A) 2014) 
a) One direction 
b) Two directions 
c) Four directions 
d) Several directions 
17) Which one is not a bone of 
axial 
skeleton: 
(Lahore Board 
(Acedemic session 
2012-2014) Group II 


(A) 2014) 
a) Ribs b) Sternum 
c) Pelvic d) Cranium 


18) Which animal has long 
narrow 
wings: 
(Lahore Board 
(Acedemic session 
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2012-2014) Group II 


(A) 2014) 
a) Gull b) Owl 
c) Crow d) Eagle 


19) Which one of the following 
is nota 
joint disease: 
(Lahore Board 
(Acedemic session 


2012-2014) 
Group I (A) 2014) 
a) Arthritis b) 
Sciatica 
c) Disc slip d) 
Spondolysis 


20) Most efficient way of 
supporting the 
body is seen in: 
(Lahore Board 
(Acedemic session 


2012-2014) 
Group I (A) 2014) 
a) Fishes b) Aves 
c) Reptiles d) 


Mammals 


GUJRANWALA BOARD 


1) The movement in response 
to 
stimulus of light is called: 
(Gujranwala Board (A) 
2008) 
a) Phototactic movement 
b) Chemotactic movement 
c) Sleep movement 
d) Rapid movement 
2) The joints that allow the 
movement 
in several directions are: 
(Gujranwala Board (A) 
2008) 
a) Ball and socket joint 
b) Hinge joint 
c) Fibrous joint 
d) Synovial joint 
3) Vertebral column protects 
the 


spinal cord and has -- 
curvatures: 
(Gujranwala Board (A) 


2009) 

a) 2 b) 
4 

c) 3 d) 5 
4) ----- is a condition in which 


palatine process of maxilla 
fails to 
fuse: 
(Gujranwala Board (A) 


2009) 
a) Arthritis b) Tetany 
c) Cleft palate C) 
Osteoporosis 


5) Twisting around the actin 
chains 
there are two strands of 
another 
protein i.e: 
(Gujranwala Board (A) 


2010) 

a) Myosin b) 
Tropomyosin 

c) Troponin d) Creatine 


6) The heartwood accumulates 
the 
chemical: 
(Gujranwala Board (A) 


2010) 

a) Cellulose b) 
Abscisins 

c) Chitin d) Resins 


7) Fibers, sclereides and 
vessels are 

three types of: 

(Gujranwala Board (A) 

2011) 

a) Collenchyma 

b) Sclerenchyma 

c) Parenchyma 

d) Cambium 
8) The bone dissolving cells 
are: 
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(Gujranwala Board (A) 
2011) 


a) Osteoblasts b) Stem 
cells 

c) Osteocytes d) 
Osteoclasts 


9) Cramp is also known as: 
(Gujranwala Board (A) 
2012) 
a) Tetany b) Tetanic 
contraction 
c) Tetanus d) Muscle 
fatigue 
10) An increase in plant girth 
due to 
activity of vascular 
cambium is 
called: 
(Gujranwala Board (A) 
2012) 
a) Primary growth 
b) Open growth 
c) Secondary growth 
d) Tertiary growth 
11) The disease caused by low 
calcium in the blood is 
called: 
(Gujranwala Board (A) 
2013) 
a) Cramp b) 
Paralysis 
c) Tetany d) 
Tetanus 
12) In old trees, the active 
conducting 
portion of wood is called: 
(Gujranwala Board (A) 
2013) 
a) Sap wood b) Heart 
wood 
c) Cedar wood d) Cork 
14) The inactive non- 
conducting wood is 
called: 


(Gujranwala Board (New 
Scheme) 2014-A) 


a) Heartwood b) 
Sapwood 
c) Cork d) 


Bark 

15) Action of Venus fly trap is: 
(Gujranwala Board (New 

Scheme) 2014-A) 


a) Nyctinasty b) 
Photonasty 

c) Haptonasty d) 
Thermonasty 


MULTAN BOARD 


1) On or over the wound 
cambium 


forms: 
(Multan Board (A) 
2008) 
a) Callus b) Wood 
tissue 


c) Bothaandb d) Gall 
2) Acondition in which 
palatine 
process of maxilla and 
palatine 
fail to fuse is: 
(Multan Board (A) 


2008) 

a) Cleft palate b) 
Microcephaly 

c) Arthirits d) None 


3) In human thoracic region, 
the number 
of vertebrae is: 
(Multan Board (S) 


2008) 
a) 7 b) 5 
c) 4 d) 12 


4) Which of the following 
mammal is 
plantigrade? 
(Multan Board (S) 


2008) 

a) Rabbit b) 
Horse 

c) Monkey d) 


Deer 
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5) The living cells of cartilage 
are Called: 
(Multan Board 


(A) 2009) 

a) Osteoblasts b) 
Osteocytes 

c) Chondrocytes_ d) 
Osteoclasts 


6) Resistance to decay and 
insect 
attack to plant is provided 


by: 
(Multan Board (A) 
2009) 
a) Cork b) Callus 
c) Sap wood d) Heart 
wood 


7) In which of the following 
groups of 

cells, the secondary cell 
wall is 


absent? 
(Multan Board (S) 
2009) 
a) Parenchyma pb) 
Sclerenchyma 
c) Trachieds d) 
Collenchyma 


8) The membrane that bounds 
vacuole is called: 
(Multan Board (S) 


2009) 

a) Protoplast b) 
Tonoplast 

c) Peritonium d) Pellicle 
9) The collenchymas cells are 
highly 


lignified and found in: 
(Multan Board 


(A) 2010) 

a) Epidermis b) 
Endodermis 

c) Pith d) Xylem 


10) The unit of structure of 
myofibril 


lies between two 
successive Z 
lines and is known as: 
(Multan Board (A) 


2010) 

a) Sarcolemma b) 
Sarcoplasm 

c) Sarcomere d) 
Myolemma 


11) The living cells of cartilage 
are 


called: 
(Multan Board (S) 
2010) 
a) Osteoclasts b) 
Chondrocytes 
c) Osteoblasts d) 
Osteocytes 


12) The angular thickening in 
the 
primary wall of cell is 
present in: 
(Multan Board (S) 
2010) 
a) Parenchyma 
b) Sieve tube 
c) Collenchyma 
d) Sclerenchyma 
13) Number of Thoracic 
Vertebrae in 
the Thoracic Region are: 
(Multan Board (A) 
2011) 
a) 8 Vertebrae b) 10 
Vertebrae 
c) 12 Vertebrae d) 14 
Vertebrae 
14) What is mortality rate in 
developing countries due 
to 
Tetanus? 
(Multan Board (A) 


2011) 
a) 35 % b) 40% 
c) 45 % d) 50% 


15) The disease which causes 
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immobility and fusion of 
vertebral joints is called: 
(Multan Board (S) 


2011) 

a) Sciatica b) 
Arthiritis 

c) Rickets d) 
Spondolysis 


16) Auxins are also responsible 
for 
positive gravtropism of: 
(Multan Board (S) 


2011) 

a) Roots b) 
Stems 

c) Leaves d) 
Branches 


17) Opening of flower bud 
follows: 
(Multan Board (A) 


2012) 

a) Photonasty b) 
Epinasty 

c) Hyponasty d) 
Haptonasty 
18) In terrestrial plants, the 
major 

mechanical stress is 
imposed by: 

(Multan Board (A) 

2012) 

a) Gravity b) 
Temperature 

c) Wind c) Soil 


19) Bark is made up of: 
(Multan Board (S) 

2012) 

a) Cork cambium, pith and 
phloem 

b) Cork, cork cambium, 
cortex and 

phloem 

c) Wood, pith and xylem 

d) Xylem, phloem and cortex 
20) Muscles are attached to 
bones 


with a bundle of collagen 
called 


tendons that is ------- in 

nature: 
(Multan Board (S) 

2012) 

a) Elastic b) Non 
elastic 

c) Fluid d) Semi 
fluid 


21) In microcephaly, the 
individuals 
are born with small: 
(Multan Board (A) 


2013) 
a) Eyes b) Hands 
c) Legs d) Skull 


22) Glucagon cuses an 
increase in 
level of blood: 
(Multan Board (A) 


2013) 

a) Glucose b) 
Sucrose 

c) Lactose d) 
Urea 
23) ------ is unguligrade: 


(Multan Board (Old Scheme) 
(A) 2014) 
a) Bear b) Man 
Cc) Rabbit d) Goat 
24) The living cells of cartilage 
are 
called: 
(Multan Board (Old Scheme) 
(A) 2014) 
a) Osteocyte b) 
Osteoblast 
c) Osteoclsat d) 
Chondrocyte 
25) The skeletal muscles are 
attached 
with the bones through 
the: 
(Multan Board (New Scheme) 
(A) 2014) 
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a) Ligaments b) 
Tendons 

c) Sarcolemma d) 
Myofibrils 


26) The scelerenchyma cells 
found in 
seed coats and nut shells 
are the: 
(Multan Board (New Scheme) 
(A) 2014) 


a) Fibers b) Vessels 

c) Trachieds d) 
Sclerides 

BAHAWALPUR 
BOARD 


1) Movement in curvature of 
whole 
organ towards or away from 
stimuli is called: 
(Bahawalpur Board (A) 
2008) 
a) Tropic b) Nastic 
c) Heptic d) Tactic 
2) The inactive non-conducting 
wood 
is called: 
(Bahawalpur Board (A) 
2009) 


a) Sap wood b) 
Heart wood 

c) Cork d) Callus 
3) Which of the given is 
plantigrade? 


(Bahawalpur Board (A) 
2009) 


a) Rabbits b) 
Monkeys 

c) Horses d) 
Cornivores 


4) The number of bones in our 
wrist 
(Bahawalpur Board 


(S) 2009) 
a) 10 b) 14 
c) 8 d) 5 


5) Both bones and cartilage 
consist of 
living cells embedded in 
matrix of 
protein: 
(Bahawalpur Board (S) 


2009) 
a) Collagen b) Kerotin 
c) Matrix d) None of 
these 


6) Human vertebral column 
has ----- 
vertebrae: 
(Bahawalpur Board (A) 


2010) 
a) 20 b) 23 
c) 33 d). 37 


7) The cervical vertebrae 
which lie in 
the neck region are: 
(Bahawalpur Board (S) 


2010) 
a) 5 b) 9 
c) 7 d) 4 


8) Commercial cork is made 
from 
tree such as: 
(Bahawalpur Board (S) 
2010) 
a) Accasia 
b) Dilbergia sissoo 
Cc) Quercus suber 
d) Ficus 
9) Fibrous joints are found in: 
(Bahawalpur Board (A) 


2011) 
a) Skull b) Leg 
c) Arm d) Chest 


10) Rickets in children result 
in 
bowed legs and deformed: 
(Bahawalpur Board (A) 


2011) 
a) Head b) Pelvis 
c) Chest d) Pectoral 


girdle 
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11) The stomata are located on 
the 
upper surface only in: 
(Bahawalpur Board (A) 


2012) 

a) Xerophytes b) 
Hydrophytes 

c) Mesophytes d) 
Epiphytes 


12) The growth movements are 
of: 
(Bahawalpur Board (A) 


2012) 

a) Two types b) Three 
types 

c) Four types d) Five 
types 


13) Which one of the following 
is 
Digitigrade Mammal: 
(Bahawalpur Board (A) 
2013) 
a) Rabbit b) 
Monkey 
c) Guinea Pig d) Zebra 
14) The principal stimulus for 
photonasty is: 
(Bahawalpur Board (A) 
2013) 
a) Light b) 
Temperature 
c) Photoperiod d) Touch 
15) Muscles in the Gut Wall 
are: 


(Bahawalpur Board (New 
Scheme) 2014-A) 


a) Smooth b) Skeletal 
c) Cardiac d) 
Voluntary 


16) Mature bone cells are 
called: 
(Bahawalpur Board (New 
Scheme) 2014-A) 
a) Osteocytes b) 
Osteoclasts 


c) Chondrocytes d) 
Blastocytes 


FAISALABAD BOARD 


1) Skeletal muscles are 
composed of: 
(Faisalabad Board (A) 

2008) 

a) Actin only 

b) Myosin only 

c) Actin, myosin 

d) Actin, myosin and 
tropomyosin 
2) The first cervical vertebrae 
is 


called: 
(Faisalabad Board (A) 
2009) 
a) Atlas b) Axis 
c) Nasal d) 
Sacrum 


3) Which one is bone of hind 
limb? 
(Faisalabad Board (A) 


2009) 
a) Radius b) 
Tarsal 
c) Ulna d) Carpal 


4) Hyponasty is caused by: 
(Faisalabad Board (A) 
2010) 
a) Auxin b) 
Cytokinin 
c) Gibberellins d) 
Abscisic acid 
5) Disease appearing due to 
low Ca** 
level in blood: 
(Faisalabad Board (A) 
2010) 
a) Cramp b) Arthritis 
c) Spondylosis d) Tetany 
6) Which animals show 
digitigrade 
mode of locomotion? 
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(Faisalabad Board (A) 
2011) 
a) Bear b) Deer 
c) Rabbit d) Horse 
7) Plant movements, due to 
external 
causes, are: 
(Faisalabad Board (A) 


2011) 
a) Turgor b) Tactic 
c) Growth d) 
Paratonic 


8) The group of cells usually 
lack 
secondary wall and have 
angular 
thickenings is: 
(Faisalabad Board (A) 


2012) 

a) Sclerenchyma b) 
Collenchyma 

c) Fibers d) Vessels 


9) The growing tip of young 
stem moves 

in zig-zag fashion of the 
apex are: 


a) Hyponasty b) 
Epinasty 

c) Nutation d) 
Haptonast 
10) The plant movement in 
response 


to stimulus of touch is: 
(Faisalabad Board 

(A) 2012) 

a) Turgor 

b) Tactic 

c) Phototropism 

d) Thigmotropism 
11) The vertebral column of 
human 

consists of vertebrae: 

(Faisalabad Board (A) 

2013) 

a) 31 b) 32 

c) 33 d) 34 


12) This type of wood is most 
resistant to decay and 
insect 
attack: 
(Faisalabad Board (A) 


2013) 

a) Callus b) 
Hardwood 

c) Heartwood d) 
Sapwood 


13) Hinge joint allows the 
movement 
of bones in: 
(Faisalabad Board (Old 
Scheme) 2014) 
a) Two directions 
b) Three directions 
c) Four directions 
d) All directions 
14) An increase in plant girth 
due to 
the activity of vascular 
cambium 
is called: 
(Faisalabad Board (New 
Scheme) 2014) 
a) Primary growth 
b) Secondary growth 
c) Sap wood 
d) Heart wood 
15) Slightly elastic connective 
tissues 
that attach bone to bone 
are 
called: 
(Faisalabad Board (New 
Scheme) 2014) 
a) Tendons b) Brachialis 
c) Brachioradialis d) 
Ligament 


RAWALPINDI BOARD 
1) Which of the following is 
plantigrade? 
(Rawalpindi Board 
(A) 2010) 
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a) Horse b) 
Monkey 

c) Rabbit d) 
Carnivore 


2) Which of the following is 
the earliest 
form of muscles? 
(Rawalpindi Board 
(A) 2010) 
a) Cardiac Muscles 
b) Smooth Muscles 
c) Skeletal Muscles 
d) Alary Muscles 
3) Muscle fatigue is caused by 
accumulation of: 
(Rawalpindi Board (A) 
2011) 
a) CO2 b) 
Fumeric acid 
c) Lactic acid d) 
Alcohol 
4) Femur, tibia and fibula are 
the 
bones of: 
(Rawalpindi Board (A) 


2011) 
a) Neck b) Skull 
c) Fore limb d) Hind 
limb 


5) The living cells of cartilage 
are 
called: 
(Rawalpindi Board (A) 


2012) 

a) Osteoblasts b) 
Osteocytes 

c) Chondrocytes d) 
Osteoclasts 


6) The collenchymas cells 
have 

protoplasts and usually 
lack: 

(Rawalpindi Board (A) 

2012) 

a) Secondary wall 

b) Primary wall 


c) Cell membrane 

d) Vacoule 
7) Cardiac muscles are the 
muscles of 


the: 
(Rawalpindi Board (A) 
2013) 
a) Liver b) Heart 
c) Stomach d) Kidney 


8) Which is not unguligrade? 
(Rawalpindi Board (A) 


2013) 
a) Bear b) Deer 
c) Goat d) Horse 
SARGODHA BOARD 


1) Tetanus is caused by: 
(Sargodha Board (A) 


2010) 
a) Bacteria b) Virus 
c) Fungi d) 
Protists 


2) Which one of the following 
is not 
plantigrade? 
(Sargodha Board (A) 


2010) 
a) Man b) Ape 
c) Bear d) 
Rabbit 


4) All the changes of moulting 
are 
controlled by the nervous 
system 
and the hormone: 
(Sargodha Board (A) 


2011) 

a) Seratonin b) 
Epinephrine 

c) Ecdysone d) 
Melanin 


5) Acondition in which 
palatine 
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processes of maxilla and 
palatine 
fail to fuse is called: 
(Sargodha Board (A) 


2011) 

a) Cleft palate b) 
Microcephaly 

c) Cretinism d) 
Myxedema 


6) The membrane that bounds 
vacuole is called: 
(Sargodha Board (A) 


2012) 

a) Tonoplast b) 
Protoplast 

c) Chloroplast d) 
Leucoplast 
7) The hyphae of fungi show 

movements: 
(Sargodha Board (A) 

2012) 


a) Thigmotropism 

b) Chemotropism 

c) Hydrotropism 

d) Geotropism 
8) Which one of the following 
is 

not an unpaiered bone: 

(Sargodha Board (A) 


2013) 
a) Mandible b) Vomer 
c) Sphenoid d) Nasal 


9) Which of the following 
has/have 
hydrostatic skeleton: 
(Sargodha Board (A) 


2013) 
a) Mollusk b) Human 
c) Jelly fish d) Botha 
and c 


DERA GHAZI KHAN 
BOARD 


1) Skeletal muscles are 
composed of: 
(Dera Ghazi Khan Board (A) 

2009) 

a) Actin only 

b) Actin, myosin and 
tropomyosin 

c) Myosin only 

d) Actin and myosin 
2) Scapula is connected with 
sternum 

by: 
(Dera Ghazi Khan Board (A) 


2009) 

a) Ribs b) Carpals 

c) Clavicle d) None ofthe 
above 


3) The folded leaflets of 
Mimosa 
regain the turgor in ---- 
minutes: 
(Dera Ghazi Khan Board (A) 
2010) 
a) 2 b) 5 
c) 10 d) 15 
4) The inner semi fluid 
present in 
disc is: 
(Dera Ghazi Khan Board (A) 
2010) 
a) Annulus 
b) Nucleus pulposus 
c) Herniation 
d) Spondylosis 
5) The movement in response 
to 
stimulus of touch i.e. 
climbing 
veins is Called: 
(Dera Ghazi Khan Board (A) 
2011) 
a) Phototropism 
b) Geotropism 
c) Thigmotropism 
d) Hydrotropism 
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6) The collagen fibers of a 
bone are 
hardened by the deposition 
of: 
Dera Ghazi Khan Board Group 
I 2012) 


a) Calcium phosphate 
b) Calcium carbonate 
c) Calcium oxalate 
d) Calcium silicate 
7) In older trees, the active 
portion 
of the trunk is: 
Dera Ghazi Khan Board Group 
I 2012) 
a) Heartwood 
b) Blackwood 
c) Annual growth ring 
d) Sapwood 
8) Which one is the disease of 
children? 
(Dera Ghazi Khan Board Group II 
2012) 
a) Rickets 
b) Arthritis 
c) Parkinson’s disease 
d) Arteriosclerosis 
9) Outer most layer of 
exoskeleton is: 
(Dera Ghazi Khan Board Group II 
2012) 
a) Endocuticle b) 
Exocuticle 
c) Procuticle d) 
Epicuticle 
10) Outer most layer of 
exoskeleton 
is: 
(Dera Ghazi Khan Board Group I 
2013) 


a) Procuticle b) 
Epicuticle 

c) Endocuticle d) 
Exocuticle 


11) Structure formed by the 
fusion of 


posterior four vertebrae of 
the 
pelvic region: 
Dera Ghazi Khan Board Group 
I 2013) 


a) Coccyx b) 
Sacrum 

c) Pubis d) 
Ischium 
12) The axial skeleton 
includes: 


Dera Ghazi Khan Board Group II 
2013) 

a) Vertebrae b) Pelvic 
girdle 

c) Pectoral girdle d) Limbs 
13) Rickets is caused by 
deficiency of: 

(Dera Ghazi Khan Board Group 
II 2013) 


a) Vitamin A b) Vitamin 
B 

c) Vitamin C d) 
Vitamin D 


14) The membrane that bounds 
vacuole is 
called: 
(D.G. K. Board (New Scheme) Group 
I- 2014-A) 


a) Protoplast b) 
Tonoplast 

c) Ectoplast d) 
Leucoplast 


15) Joints that are held 
together by short 

fibers embedded in 
connective tissue: 

(D.G. K. Board (New Scheme) Group 

I- 2014-A) 

a) Fibrous joints 

b) Cartilaginous joints 

c) Synovial joints 

d) Hinge joints 
16) The connective tissue 
which attaches 

the bones together is 
called: 
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(D.G. K. Board (New Scheme) Group 
II- 2014-A) 
a) Ligament b) 
Tendon 
c) Cross bridges d) Z-line 
17) The disease which causes 
immobility 
and fusion of vertebral 
joints is called: 
(D.G. K. Board (New Scheme) Group 
II- 2014-A) 
a) Disc slip b) Sciatica 
c) Arthritis d) 
Spondylosis 
SAHIWAL BOARD 
1) Generally, each end of 
entire 
muscle is attached to bone 
by 
bundle of collagen, non- 
elastic 
fibers known as: 
(Sahiwal Board (A) 


2013) 

a) Tendon b) 
Ligament 

c) Brachialis d) Origin 


2) Osteoarthritis is the most 
common 
chronic arthritis which is 
degenerative disease also 
caused 
by: 
(Sahiwal Board (A) 
2013) 
a) Genetic defect 
b) Hormonal defect 
c) Nutritional cause 
d) Environmental cause 
3) Complete immobilization of 
muscle 
leads to: 
(Sahiwal Board 
(Academic 
Session 2012- 
2014) (A) 2014) 


a) Increase in capillaries 
b) Increase in Mitochondria 
c) Severe atrophy 
d) Resistance to fatigue 
4) Brain is protected by: 
(Sahiwal Board 


(Academic 
Session 2012-2014) 
(A) 2014) 
a) Cranium b) Skull 
c) Orbits d) 


Zygomatic bone 


Chapter -- 
17 
COORDINATION 
AND CONTROL 
2MCQs 


I) From Exercise: 
1) The neuron net of Hydra 
lacks: 
a) Neurons 
b) Dendrites 
c) Connection 
d) Direction of impulse flow 
2) Anerve is a: 
a) Collection of neurons 
b) Connection of dendrites of 
neurons 
c) Bundle of axons or 
dendrites of 
neurons 
d) Bundle of axons or 
dendrites 
of neurons bounded by 
connective 
tissue. 
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3) Thyroid glands produce: 
a) T3, T4 and calcitonin 
b) Calcitonin 
c) Tri-iodothyronine 
d) Tetraiodothyronine 
4) What is the the number of 
cranial 
and spinal nerves in man: 
(Multan Board 


(A) 2009) 
(Bahawalpur Board (A) 
2009) 
a) 12 and 31 b) 24 and 
62 


c) Bothaandb d) Noneof 
these 
5) The one which is not 
related to 

others: 

(Lahore Board 

(A) 2008) 

a) Cretinism 

b) Myxoedema 

c) Exopthalmic goiter 

d) Diabetes mellitus 


II) From Punjab Boards: 
LAHORE BOARD 


1) The onset of epilepsy 
usually 
occurs before the age of: 
(Lahore Board (A) 


2008) 
a) 25 years b) 50 years 
c) 60 years d) 30 
years 


2) Which one is not related to 
others? 
(Lahore Board (A) 

2008) 

a) Myxoedema 

b) Diabetes 

c) Cretinism 

d) Exopthalmic goiter 


3) Abscisic acid promotes 
closing of 
tomata under conditions 
of: 
(Lahore Board (A) 
2009) 
a) Water stress 
b) Light stress 
c) Temperature stress 
d) Wind stress 
4) The largest of brain is: 
(Lahore Board (A) 


2009) 

a) Cerebellum b) 
Cerebrum 

c) Medulla d) 
Thalamus 


5) Match diabetes incipidus 
with one 
of the following: 
(Lahore Board (A) 


2010) 

a) Oxytocin b) 
Vasopressin 

c) Insulin d) 
Glucagon 


6) Kohler used chimpanzees 
to 
prove: 
(Lahore Board (A) 
2010) 
a) Habituation 
b) Imprinting 
c) Latent learning 
d) Insight learning 
7) The hormone secreted by 
mucosa 
of the pyloric region of the 
stomach is: 
(Lahore Board (A) 


2011) 

a) Gastrin b) 
Secretin 

c) Oestrogen d) 


Progesterone 
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8) Which hormone in male 
stimulates 
the interstitial cells of 
testes to 
stimulate testosterone? 
(Lahore Board 


(A) 2011) 
a) TSH b) FSH 
c) ICSH d) LTH 
9) Itis applied to Rubber 
plant to 


stimulate flow of Latex: 
(Lahore Board Group I- 


(A) 2012) 

a) Abscisic acid b) 
Gibberellin 

c) Ethene d) Auxin 


10) Which one produced in 
excess 
then leads to abnormal 
development called 


acromegaly: 
(Lahore Board Group I- 


(A) 2012) 
a) TSH b) ACTH 
c) MSH d) STH 


11) Which is not a stimulus to 
release 

oxytocin: 

(Lahore Board Group IT-(A) 

2012) 

a) Distension of cervix 

b) Decrease in progesterone 
level 

c) Neural stimulation during 

parturition 

d) High level of Ca**ions 
12) Rodents do not respond to 
alarm calls 

by others in their group is 
an 

example of behavior 
termed as: 

(Lahore Board Group II- 

(A) 2012) 

a) Imprinting 

b) Habituation 


c) Conditioning 
d) Latent learning 
13) The smaller number of 
alpha cells 
in pancreas secrete: 
(Lahore Board Group I- 
(A) 2013) 
a) Insulin 
b) Glucagon 
c) Antidiuretic hormone 
(ADH) 
d) Water 
14) Lack of vasopressin 
hormone 
causes: 
(Lahore Board Group I- 
(A) 2013) 
a) Diabetes mellitus 
b) Diabetes insipidus 
c) Parkinson’s disease 
d) Addison’s disease 
15) Which hormone is 
chemically a 
steroid? 
(Lahore Board Group IT-(A) 
2013) 
a) ADH b) 
Cortisone 
c) Thyroxine d) Insulin 
16) The hormone promotes 
closing of 
stomata: 
(Lahore Board Group II-(A) 
2013) 
a) Auxin b) 
Gibberellin 
c) Abscisic acid d) 
Cytokinin 
17) The simplest form of 
learning is: 
(Lahore Board (Acedemic 
session 
2010-2013) Group II 
(A) 2014) 
a) Imprinting b) Latent 
learning 
c) Habituation d) Insight 
learning 
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18) Excess MSH is secreted in: 
(Lahore Board (Acedemic 
session 
2010-2013) Group II 
(A) 2014) 
a) Addison’s disease 
b) Parkinson’s disease 
c) Grave’s disease 
d) Alzheimer’s disease 
19) Ethene induce flowering 
in: 
(Lahore Board 
(Acedemic session 
2012-2014) Group II 
(A) 2014) 
a) Banana b) Rose 
c) Pine-apple d) Orange 
20) Maximum speed of nerve 
impulse 
transmission is: 
(Lahore Board 
(Acedemic session 
2012-2014) Group I 
(A) 2014) 
a) 100 m/sec b) 110 m/sec 
c) 120 m/sec d) 130 
m/sec 


GUJRANWALA BOARD 


1) The structural and 
functional unit 
of nervous system is called: 
(Gujranwala Board (A) 


2008) 

a) Neuron b) 
Receptor 

c) Effector d) None of 
these 


2) If plants are wounded they 
form 

masses of amorphous 
material 

known as: 

(Gujranwala Board (A) 

2008) 

a) Etiolated b) 
Chlorosis 


c) Calluses d) None of 
these 
3) Which produce the 
sensation of 
pain? 
(Gujranwala Board (A) 
2009) 
a) Chemo-receptors 
b) Mechanoreceptors 
c) Nociceptors 
d) Thermo-receptors 
4) What is the number of 
cranial and 
spinal nerves in man? 
(Gujranwala Board (A) 
2009) 
a) 12 and 31 
46 
c) 10 and 40 d) All of 
these 
5) The simplest form of 
learning is: 
(Gujranwala Board (A) 


b) 24 and 


2010) 

a) Imprinting 

b) Habituation 

c) Insight learning 

d) Latent learning 
6) The corpuscles situated 
quite deep 

in the body, encapsulated 
neuron 

endings and receive deep 
pressure 

stimulus are: 

(Gujranwala Board (A) 


2010) 

a) Meissner’s b) 
Pacinnian 

c) Nissal’s d) White 
blood 


7) The form of learning which 
involves a diminuation of 
response 
to repeated stimuli: 
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(Gujranwala Board (A) 
2011) 
a) Imprinting 
b) Habituation 
c) Latent learning 
d) Insight learning 
8) Gastrin is a hormone 


produced 
by: 
(Gujranwala Board (A) 
2011) 
a) Adrenals b) 
Pancreas 
c) Gut d) Liver 


9) Vasopressin (anti-diuretic 
hormone) and oxytocin are: 
(Gujranwala Board (A) 
2012) 
a) Proteins 
b) Amino acids and derivatives 
c) Polypeptides 
d) Steroids 
10) Nociceptors produce the 
sensation 


of: 
(Gujranwala Board (A) 
2012) 
a) Touch b) Warmth 
c) Pressure d) Pain 


11) Nociceptors produce the 
sensation 


of: 
(Gujranwala Board (A) 
2013) 
a) Touch b) Pain 
c) Warmth d) 
Pressure 


12) Abscisic acid can be 
sprayed on 
tree crops to regulate: 
(Gujranwala Board (A) 


2013) 

a) Leaf drop b) Shoot 
drop 

c) Cone drop d) Fruit 


drop 


13) Endocrine glands secrete: 
(Gujranwala Board (New 
Scheme) 2014-A) 


a) Hormones b) Salts 
c) Enzymes d) 
Mucous 


MULTAN BOARD 


1) Two cerebral hemispheres 
communicate with each 
other by 
means of a large band of 
axon: 
(Multan Board 
(A) 2008) 
a) Axon 
b) Meninges 
c) Hippocampus 
d) Corpus collasum 
2) Development of secondary 
male 
characters in female is 
caused by: 
(Multan Board 


(A) 2008) 

a) Aldosterone b) 
Androgens 

c) Cortisone d) 
Vasopressin 


3) The cytoplasmic processes 
conducting impulse towards 
the 
neuron body are called: 
(Multan Board 


(S) 2008) 
a) Dendrites b) Axon 
c) Synapse d) 
Neuroglea 


4) Alpha cells of pancreas 
secrete: 
(Multan Board 


(S) 2008) 
a) Pancreatic b) Insulin 
c) Glucagon d) 
Secretin 


5) Which of the following is an 
example 
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of neurotransmitter in man: 
(Multan Board 


(A) 2009) 

a) Acetylcholine _ b) 
Seratonin 

c) Dopamine d) All of 
these 


6) Beta cells of pancreas 
secrete: 
(Multan Board (9) 


2009) 

a) Glucagon b) 
Glycogen 

c) Lipase d) 
Insulin 


7) What is the number of 
cranial and 
spinal nerves in man: 
(Multan Board (A) 
2009) 
a) 12 and 31 
62 
c) Botha and b d) None of 
these 
8) The imprinting form of 
behavior is 
best known in: 
(Multan Board (S) 


b) 24 and 


2009) 

a) Birds b) 
Mammals 

c) Reptiles d) None of 
these 
9) Chemically all of the 
following 

hormones are steroids 
except: 

(Multan Board (S) 


2009) 

a) Oestrogen b) 
Testosterone 

c) Cortisone d) 
Oxytocin 
10) Flowering is induced in 
pine apple 


by growth hormone called: 


(Multan Board 
(A) 2010) 
a) Gibberellins b) 
Cytokinins 
c) Abscisic acid d) Ethene 
11) The structure in human 
brain 
which controls hunger is: 
(Multan Board (A) 


2010) 

a) Amygdala b) 
Hippocampus 

c) Thalamus d) 
Hypothalamus 


12) Aldosterone hormone 
conserves 
the ion by preventing its 
loss from 
kidney tubules: 
(Multan Board (S) 


2010) 
a) Na* b) Kt 
c) Mgt d) Ca‘? 


13) Testosterone is: 
(Multan Board (S) 


2010) 

a) Amino acid b) 
Protein 

c) Steroid d) 
Polypeptide 


14) How many pairs of Cranial 
Nerves 
are in human being? 
(Multan Board (A) 


2011) 

a) 8 pairs b) 10 
pairs 

c) 12 pairs d) 14 
pairs 


15) Which hormone is also 
known as 
“Prolactin”? 
(Multan Board (A) 


2011) 
a) TSH b) FSH 
c) LH d) LTH 
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16) Flow of impulse through 
the nervous 

system, involving 
receptors, neurons 

and effectors is called: 

(Multan Board (S) 

2011) 

a) Reflex action 

b) Nerve impulse 

c) Reflex arc 

d) Simple reflex action 
17) Which hormone stimulates 
the 

ripening of tomatoes and 
citrus 


fruits? 
(Multan Board (S) 
2011) 
a) Auxins b) 
Ethene 
c) Cytokinins d) 
Gibberellins 


18) The main neurotransmitter 
for 
synapses that lie outside 
the central 
nervous system is: 
(Multan Board (A) 


2012) 

a) Adrenaline b) 
Serotonin 

c) Dopamine d) 
Acetylcholine 


19) Beneath the cranium, the 
brain 
and spinal cord are 
protected by 
triple layer of: 
(Multan Board (A) 


2012) 
a) Meninges b) Skin 
c) Muscles d) CSF 
20) A plant hormone that 
promotes 


cell enlargement behind 
the 


apical region of stem is: 
(Multan Board (S) 
2012) 
a) Gibberellins b) Auxins 
c) Cytokinins d) Abscisic 
acid 
21) Which of the pair is 
mismatched? 
(Multan Board (S) 
2012) 
a) Meissner corpuscles -- 
touch 
b) Pacini corpuscles ----- 
pressure 
c) Stretch receptors------- 
Aoratic 


arteries 
d) Nociceptors ------ 
Equilibrium 
22) Glucagon causes an 
increase in 
level of blood: 
(Multan Board (A) 


2013) 

a) Glucose b) 
Sucrose 

c) Lactose d) 
Urea 


23) The simplest of Learning 
Behavior is: 
(Multan Board (A) 
2013) 
a) Imprinting 
b) Habituation 
c) Insight learning 
d) Latent learning 
24) The maximum speed of 
nerve 
impulse per second in 
humans is: 
(Multan Board (Old Scheme) 
(A) 2014) 
a) 100 meters b) 120 
meters 
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c) 130 meters d) 140 
meters 
25) Glucagon cause an 
increase in level of 
blood: 
(Multan Board (Old Scheme) 
(A) 2014) 


a) Glucose b) 
Sucrose 
c) Lactose d) Urea 


26) Nociceptors produce the 
sensation 
of: 
(Multan Board (New Scheme) 
(A) 2014) 


a) Touch b) Pain 

c) Warmth d) Pressure 

BAHAWALPUR 
BOARD 


1) Itis believed that Oxytocin 
and 
A.D.H. is produced in: 
(Bahawalpur Board (A) 
2008) 
a) Hypothalamus 
b) Hippocampus 
c) Pons 
d) Cerebellum 
2) Touch receptors are much 
more 
numerous in the: 
(Bahawalpur Board (A) 


2009) 

a) Arms b) 
Finger Tips 

c) Palms d) Feet 


3) What is the number of 
cranial and 
spinal nerves in man: 
(Bahawalpur Board (A) 

2009) 

a) 12 and 31 
62 

c) Bothaandb d) None of 
these 


b) 24 and 


4) Cytokinins promote growth 
by cell 
division in: 
(Bahawalpur Board 
(S) 2009) 
a) Apical meristem 
b) Cambium 
c) Botha and b 
d) None of these 
5) The concentration of cell 
bodies of 
neurons are: 
(Bahawalpur Board (S) 


2009) 

a) Axons b) 
Ganglia 

c) Dendrites d) 
Nodes 


6) Medulla belongs to: 
(Bahawalpur Board (A) 


2010) 

a) Fore brain b) Mid 
brain 

c) Hind brain d) Spinal 
cord 


7) Selective weed color is: 
(Bahawalpur Board (A) 


2010) 
a) 2-4D b) IAA 
c) NAA d) IPA 


8) Nociceptors produce the 
sensation 


of: 
(Bahawalpur Board (S) 
2010) 
a) Taste b) 
Pain 
c) Hearing d) 
Light 


9) The cervical vertebrae 
which lie in 
the neck region are: 
(Bahawalpur Board (S) 
2010) 
a) 5 b) 9 
Cc) 7 d) 4 
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10) Which neurons have long 
axon? 
(Bahawalpur Board (A) 


2011) 
a) Sensory b) Motor 
c) Associative d) Cell 
body 


11) In human, Rely Centre is 
located 


in: 
(Bahawalpur Board (A) 
2011) 
a) Fore brain b) Mid 
brain 


c) Hind brain d) Spinal 
cord 
12) One of these detect 
changes in the 
environment of the animal: 
(Bahawalpur Board (A) 


2012) 

a) Effectors b) 
Receptors 

c) Neurons d) 
Muscles 


13) It delays ripening and 
improves 
storage life of fruits: 
(Bahawalpur Board (A) 


2012) 

a) Gibberellins b) 
Cytokinins 

c) Ethene d) 


Abscisic acid 
14) Nervous system which 
prepares 
body for stressful activities: 
(Bahawalpur Board (A) 
2013) 
a) Sympathetic b) 
Somatic 
c) Parasympathetic d) 
Central 
15) The hormones which dilate 
blood 
vessel of skeletal muscles: 


(Bahawalpur Board (A) 


2013) 

a) Cortisole b) 
Adrenaline 

c) Noradernaline’ d) 
Gastrin 


16) The plant hormone which 
inhibits 
growth and promotes seed 
and bud 
dormancy is: 
(Bahawalpur Board (New 
Scheme) 2014-A) 


a) Auxin b) 
Cytokinins 

c) Abscisic acid d) 
Ethene 


17) The hormone which 
controls male 
secondary sexual 
characteristics 
during puberty is: 
(Bahawalpur Board (New 
Scheme) 2014-A) 


a) Insuline b) 
Testosterone 
c) Oestrogen d) 
Progesterone 
FAISALABAD 
BOARD 


1) Oxytocin hormone is 
produced by: 
(Faisalabad Board (A) 
2008) 
a) Pituitary gland 
b) Adrenal gland 
c) Thyroid gland 
d) Parathyroid gland 
2) Nociceptors produce 
sensation of: 
(Faisalabad Board (A) 


2008) 

a) Taste b) 
Hearing 

c) Pain d) Light 
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3) Which is not growth 
stimulant? 
(Faisalabad Board (A) 
2009) 
a) Auxin b) 
Cytokinin 
c) Gibbereline d) 
Abscisic acid 
4) Parkinson’s disease onset 
usually 
at the age of: 
(Faisalabad Board (A) 


2010) 
a) 40’s b) 30’s 
c) 50’s d) 50’s 
and 60’s 
5) Abscisic acid promotes 
closing of 


stomata under conditions 
of: 
(Faisalabad Board (A) 
2010) 
a) Water stress 
b) Light stress 
c) Temperature stress 
d) Wind stress 
6) The main neurotransmitter 
of 
brain is: 
(Faisalabad Board (A) 


2011) 

a) Insulin b) 
Aldosterone 

c) Serotonin d) 
Acetylcholine 


7) In pineapple, flowering may 
be 
induced by: 
(Faisalabad Board (A) 


2011) 

a) Ethene b) 
Auxins 

c) Gibberellins d) 
Cytokinnins 


8) In humans, the pairs of 
cranial nerves 


are: 
(Faisalabad 
Board (A) 2012) 
a) 12 b) 14 
c) 16 d) 18 
9) Hind brain includes the 
medulla, 
pons and: 
(Faisalabad Board 
(A) 2012) 
a) Cerebrum b) 
Cerebellum 
c) Thalamus d) 
Amygdala 
10) The structures which 
respond by 


the impulse coming from 
the 

motor neurons are Called: 

(Faisalabad Board (A) 

2013) 

a) Receptors 

b) Sensory neurons 

c) Motor neurons 

d) Effectors 
11) The maximum speed of 
nerve 

impulses in human being 
recorded is: 
(Faisalabad Board (A) 

2013) 

a) 100 m/sec b) 120 
m/sec 

c) 140 m/sec d) 160 
m/sec 
12) Which promotes fruit 
ripening? 

(Faisalabad Board (Old 

Scheme) 2014) 


a) Cytokinins b) 
Ethene 

c) Abscisic acid d) 
Gibberellins 


13) Secretin is an important 
hormone 
of: 
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(Faisalabad Board (Old 
Scheme) 2014) 


a) Pancreas b) Gut 

c) Liver d) 
Esophagus 
13) All arerelated to medulla 
oblongata, 

except: 


(Faisalabad Board (New 
Scheme) 2014) 
a) Long term memory 
b) Breathing rate 
c) Heart beat rate 
d) Blood pressure 


RAWALPINDI BOARD 


1) The cold receptors in 
human 
beings are nearly more 
abundant 
than heat receptors: 
(Rawalpindi Board (A) 


2010) 

a) 27 times b) 15 
times 

c) 10 times d) 20 
times 


2) The maximum speed of 
nerve 
impulse recorded in human 
beings 
is: 
(Rawalpindi Board (A) 
2010) 
a) 120 m/sec b) 100 
m/sec 
c) 150 m/sec d) 200 
m/sec 
3) Kohler performed many 
experiments 
to show: 
(Rawalpindi Board (A) 
2011) 
a) Latent learning 
b) Imprinting 
c) Habituation 
d) Insight learning 


4) Secretin is a hormone 
produced by: 
(Rawalpindi Board (A) 


2011) 
a) Liver b) Gut 
c) Pancreas d) 
Adrenals 


5) Abscisic acid can be 
sprayed on 
tree to regulate: 
(Rawalpindi Board (A) 


2012) 

a) Leaf drop b) Shoot 
drop 

c) Cone drop d) Fruit 
drop 


6) Gastrin stimulates the 
secretion 


of: 
(Rawalpindi Board (A) 
2012) 
a) Saliva 


b) Intestinal juice 

c) Gastric juice 

d) Pancreatic juice 
7) Antidiuretic hormone is 
also called 

as: 
(Rawalpindi Board 

(A) 2013) 


a) Oxytocin b) ACTH 
c) Vasopressin  d) 
Prolactin 


8) 2,4 D kills broad leaveved: 
(Rawalpindi Board (A) 


2013) 
a) Monocots b) Dicots 
c) Ferns d) 
Gymnosperms 
SARGODHA_ 
BOARD 


1) Which hormone is used for 
fruit 
ripening? 
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(Sargodha Board (A) 
2010) 
a) Auxin b) 
Cytokinin 
c) Gibberellins d) 
Ethene 
2) Galls are growth on plants 
that 
are induced by: 
(Sargodha Board (A) 
2010) 
a) Parasites b) 
Saprophytes 
c) Predator d) 
Lichens 
3) Abscisic acid promotes 
closing of 
stomata under conditions 
of stress 
of: 
(Sargodha Board (A) 
2011) 
a) Light b) Water 
c) Wind d) 
Temperature 
4) The main transmitter for 
synapses 
that that lie outside the 
central 
nervous system is: 
(Sargodha Board (A) 
2011) 
a) Adernaline b) 
Dopamine 
c) Acetylcholine d) 
Serotonin 


5) The largest part of brain is: 


(Sargodha Board (A) 


2012) 

a) Cerebellum b) 
Medulla 

c) Thalamus d) 
Cerebrum 


6) The main neurotransmitter 
for 


synapsis that lies outside 
central 
nervous system: 
(Sargodha Board (A) 


2012) 

a) Serotonin b) 
Acetylcholine 

c) Dopamine d) 
Adrenaline 


7) Which one of the following 

substitute for red light: 

(Sargodha Board (A) 

2013) 

a) Auxin b) 
Gibberellins 

c) Cytokinins d) Ethene 
8) How many receptors are 


present 

in skin? 

(Sargodha Board (A) 

2013) 

a) Three types b) Six 
types 

c) Five types d) Two 
types 
DERA GHAZI KHAN 
BOARD 


1) Nociceptors produce the 
sensation 
of: 
(Dera Ghazi Khan Board (A) 
2009) 


a) Pain b) 
Light 

c) Taste d) 
Hearing 


2) Chemically cortisone is: 
(Dera Ghazi Khan Board (A) 
2009) 
a) Anaminoacid b) A 
protein 
c) Steroid d) 
Polypeptide 
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3) The structure which 
receives 
information from skin is: 
(Dera Ghazi Khan Board (A) 
2010) 
a) Hypothalamus 
b) Thalamus 
c) Amygdala 
d) Hippocampus 
4) The hormone which inhibits 
root 
growth is: 
(Dera Ghazi Khan Board (A) 
2010) 
a) Auxins b) 
Gibberellins 
c) Cytokinins d) 
Abscisic acid 
5) In living things, the 
behavioral 
activities occur at intervals, 
which are 
called: 
(Dera Ghazi Khan Board (A) 
2011) 
a) Diurnal rhythm _b) 
Circannual 
c) Biorhythms d) 
Circadian 
6) The hormone which 
promotes 
bolting of some rosette 
plants is 
known as: 
(Dera Ghazi Khan Board (A) 
2011) 


a) Auxins b) 
Cytokinins 

c) Ethene d) 
Gibberellins 


7) Which one of the following 
hormones promotes 
stomatal 
opening? 
(Dera Ghazi Khan Board Group 
I 2012) 


a) Auxin b) 
Gibberellin 

c) Cytokinin d) 
Ethene 
8) During non-conducting 
state, the 


neuron membrane is 
permeable to 

efflux of: 

(Dera Ghazi Khan Board Group I 

2012) 

a) K* b) Nat 

c) Cl d) Ca** 
9) Hormone antagonistic to 

parathormone is: 

(Dera Ghazi Khan Board Group II 
2012) 


a) Oxytocin b) 
Thyroxine 

c) Calcitonin d) 
Cortisone 


10) Learning associated with 
indifferent situation 
without 
reward: 
(Dera Ghazi Khan Board Group II 
2012) 
a) Insight learning 
b) Latent learning 
c) Imprinting 
d) Habituation 
11) Hormone inhibits 
hydrolysis of 
glycogen in liver and 
muscles: 
(Dera Ghazi Khan Board Group I 
2013) 


a) Insulin b) 
Glucagon 

c) Cortisol d) 
Secretin 
12) Kohler used chimpanzee to 

prove: 


(Dera Ghazi Khan Board Group 
I 2013) 
a) Habituation 
b) Imprinting 
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c) Insight learning 
d) Latent learning 
13) Which one of the following 
promotes fruit ripening: 
(Dera Ghazi Khan Board Group II 
2013) 


a) Auxins b) 
Cytokinins 

c) Gibberellins d) 
Ethene 


14) The normal speed of nerve 
impulse in human beings 
is: 
(Dera Ghazi Khan Board Group II 
2013) 


a) 100 m/sec b) 110 
m/sec 

c) 120 m/sec d) 130 
m/sec 


15) Galls are growth on a plant 
that are 
induced by: 
(D.G.K. Board (New Scheme) 
Group- I- 2014-A) 


a) Ticks b) 
Protozoans 

c) Parasites d) 
Fungi 


16) A nerve is: 
(D.G.K. Board (New Scheme) Group- 
II- 2014-A) 

a) Collection of neuron 

b) Bundle of axons or 
dendrites 

c) Connection of dendrites 
and axons 

d) Bundle of axons or 
dendrites 

bounded by connective 

tissue 


SAHIWAL BOARD 
1) The structure in human 
brain 
which control hunger is: 
(Sahiwal Board (A) 
2013) 


a) Amygdala b) 
Hippocampus 

c) Thalamus d) 
Hypothalamus 
2) Development of secondary 
sexual 

characteristics in female is 
caused 


by: 
(Sahiwal Board (A) 
2013) 
a) Aldosterone b) 
Cortisone 
c) Oestrogen d) 
Vasopressin 


3) Which one is not related to 
others: 
(Sahiwal Board 
(Academic 
Session 2012-2014) 

(A) 2014) 

a) Cretinism 

b) Myxoedema 

c) Exopthalmic goiter 

d) Diabetes mellitus 
4) Apical dominance is caused 
by: 

(Sahiwal Board 
(Academic 
Session 2012- 

2014) 2014-A) 

a) Gibberellins b) 
Cytokinins 

c) Ethene d) Auxins 


Chapter --18 
REPRODUCTION 
2MCQS 


I) From Exercise: 
1) Reproduction is very 
important to 
the survival of: 
(Multan Board 
(S) 2008) 
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a) Species b) 
Individual 
c) Population d) Botha 
and b 
2) In plants photoperiod and 
temperature affect: 
a) Flowering 
b) Buds and seed dormancy 
c) Fruit and seed production 
d) Alla, bc 
3) Developing seeds are rich 
source 


of: 

a) Auxins b) 
Cytokinin 

c) Gibberellins d) Alla, 
b, c 


4) Common methods of sexual 
reproduction are: 
a) Tissue culture 
b) Identical twins 
c) Cloning 
d) Alla, b,c 
5) Photoperiod affects 
flowering 
when shoot meristem 
starts 
producing: 
a) Floral buds b) 
Leaves 
c) Lateralbuds d) Bothb 
and c 


II) From Punjab Boards: 
LAHORE BOARD 


1) During delivery in human 
females, 
the average loss of blood is 
about: 
(Lahore Board (A) 


2008) 

a) 250 cm? b) 350 
mm? 

c) 350 mm? d) 250 
mm? 


2) The first convoluted part of 
vas 
deference is called: 
(Lahore Board (A) 
2008) 
a) Epididymis 
b) Seminiferous tubules 
c) Ureter 
d) Scortum 
3) During delivery in humans, 
the 
average loss of blood is 
about: 
(Lahore Board (A) 


2009) 
a) 150 cm? b) 250 cm? 
c) 350 cm? d) 450 cm? 


4) The first convoluted part of 
vas 
deference is called: 
(Lahore Board (A) 


2010) 
a) Epididymis b) Penis 
c) Scortum d) Sperm 


5) When will you call the 
embryos as 

fetus: 

(Lahore Board (A) 

2010) 

a) After two months 

b) After three months 

c) After four months 

d) After five months 
6) In human female, the 
discharge of 

blood and cell debris is 
called: 

(Lahore Board (A) 

2011) 

a) Ovulation b) 
Abortion 

c) Menstruation d) 
Secretion 
7) Corpus luteum starts 
secreting a 

hormone called: 
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(Lahore Board (A) 


2011) 

a) Estrogen b) 
Progesterone 

c) Oxytocin d) 
Testosterone 


8) Ovoviviparity is shown by: 
(Lahore Board Group I (A) 
2012) 


a) Reptile b) 
Bird 

c) Duckbill platypus d) 
Human 


9) Which one secretes to 
protect and 

nourish sperm cells: 

(Lahore Board Group I (A) 

2012) 

a) Corpus luteum _ b) 
Sertoli cells 

c) Placenta d) 
Epididymis 
10) Example of day neutral 
plant is: 

(Lahore Board Group II (A) 
2012) 


a) Tomato b) Soyabean 
c) Xanthium dq) 
Chrysanthimum 


11) Corpus lutem secretes a 
hormone: 

(Lahore Board Group II (A) 
2012) 

a) FSH b) LH 

c) Progesterone’ d) 
Estrogen 
12) Which cells secrete 
testosterone? 

(Lahore Board Group I (A) 
2013) 

a) Prostate glands 

b) Seminal vesicle 

c) Interstitial cells 

d) Follicle cells 
13) Which hormone is 
necessary for 


fruit set: 

(Lahore Board Group I (A) 
2013) 

a) Auxins b) 
Gibberellins 

c) Cytokinnins d) Ethene 
14) Hormone absent in 
developing 

seed: 

(Lahore Board Group IT (A) 

2013) 


a) Auxins b) 
Gibberellins 

c) Abscisic acid d) 
Ethene 


15) Which one is a haploid 
cell: 
(Lahore Board Group IT (A) 
2013) 
a) Oogonia 
b) Primary oocyte 
c) Secondary oocyte 
d) Zygote 
16) Mammals are: 
(Lahore Board (Acedemic 


session 
2010-2013) Group II 


(A) 2014) 

a) Oviparpus b) 
Ovoviviparous 

c) Bothaandb d) 
Viviparous 


17) P660 is converted to active 
P730 

by absorption of: 

(Lahore Board 
(Acedemic session 
2010-2013) Group II 

(A) 2014) 

a) Blue light b) Red 
light 

c) Orange light d) Farred 
light 
18) Parthenocarpy is induced 
in 

tomato and pepper by 
adding: 
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(Lahore Board 
(Acedemic session 
2012-2014) Group II 

(A) 2014) 

a) Auxin b) Cytokinin 

c) Ethene d) Abscisic 
acid 
19) Average loss of blood 
during birth 

in human female is about: 

(Lahore Board 
(Acedemic session 
2012-2014) Group II 
(A) 2014) 

a) 150cm°~ = b) 250 cm? 

c) 350cm? d) 450 cm? 
20) Reproduction is necessary 
for the 

survival of: 

(Lahore Board 
(Acedemic session 
2012-2014) Group I 
(A) 2014) 
a) Individual b) Species 
c) Community d) Biome 
21) Vehicle for transport of 
male gamete 
in land plants is: 
(Lahore Board 
(Acedemic session 
2012-2014) Group I 
(A) 2014) 
a) Water b) 
Pollen tube 
c) Pollen grain d) Wind 


GUJRANWALA BOARD 


1) Fruit developmnent 
proceeds 
without fertilization and no 
seed 
formation takes place is 
called: 
(Gujranwala Board (A) 
2008) 
a) Parthenocarpy 
b) Seed dormancy 
c) Photoperiodism 
d) None of these 


2) In human female during 
birth the 

average loss of blood is 
about --- 


cm3: 
(Gujranwala Board (A) 
2009) 
a) 250 b) 350 
c) 450 d) 150 


3) Ovary under the stimulus of 
FSH 
also produces a hormone 
i.e. 
(Gujranwala Board (A) 


2010) 

a) Progesterone b) 
Estrogen 

c) Oxytocin d) 
Corticosteroid 


4) The duration of gestation 
period 
in human female is usually: 
(Gujranwala Board (A) 


2011) 

a) 250 days b) 260 
days 

c) 270 days d) 280 
days 


5) A light sensitive pigment 
found in 
plant cells is called: 
(Gujranwala Board (A) 
2011) 
a) Cytochrome b) 
Phytochrome 
c) Photochrome d) Auxin 
6) Reptiles and birds are: 
(Gujranwala Board (A) 


2012) 

a) Viviparous b) 
Oviparous 

c) Ovoviviparous d) 
Marsupials 


7) In nature, P730 to P660 
conversion occurs in the: 
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(Gujranwala Board (A) 


2012) 

a) Day b) Red 
light 

c) Dark d) Dawn 
8) The duration of low 
temperature 


(chilling) treatment varies 
from: 
(Gujranwala Board (A) 
2013) 
a) 4 days to 2 months 
b) 4 days to 3 months 
c) 2 days to 3 months 
d) 5 days to 5 months 
9) During delivery in humans, 
the 
average loss of blood is 
about: 
(Gujranwala Board (A) 


2013) 
a) 150 cm? b) 250 cm? 
c) 350 cm? d) 450 
cm? 


10) Fruit ripening is due to the 
production of: 
(Gujranwala Board (New 
Scheme) 2014-A) 
a) Auxins b) Cytokinin 
c) Gibberellin d) Ethene 
11) Tobacco plant produces 
flowers in: 
(Gujranwala Board (New 
Scheme) 2014-A) 
a) Spring b) Summer 
c) Autumn d) Winter 


MULTAN BOARD 


1) Germ cells in the ovary 
produce 

many: 

(Multan Board (A) 

2008) 

a) Spermatogonia  b) 
Zoospores 

c) Zygospores d) 
Oogonia 


2) Reproduction is ver 
important for 
survival of: 
(Multan Board 
(S) 2008) 
a) Individual b) 
Species 
c) Population d) Bothb 
and c 
3) Which hormone releases 
ovum 
from the ovary? 
(Multan Board (S) 


2008) 
a) LH b) FSH 
c) ADH d) LTH 


4) The term pericarp refers to: 
(Multan Board (A) 

2009) 

a) Seed wall b) Fruit 
wall 

c) Cell wall d) Cell 
membrane 
5) The long day plants 


produce 
flowers in presence of 
phytochrome: 
(Multan Board 
(S) 2009) 
a) P-730 b) P-660 
c) P-700 d) P-600 


6) Along day plant with its 
critical 
day length as 11.0 hours is 
the: 
(Multan Board (A) 
2010) 
a) Cabbage b) 
Snapdragon 
c) Barley d) 
Henbane 
7) The increase in level of 
estrogen 
stimulates secretion of: 
(Multan Board (A) 
2010) 
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a) Estrogen b) 
Progesterone 
c) LH d) FSH 


8) Syphilis is caused by: 
(Multan Board (S) 
2010) 
a) Gram positive bacteria 
b) Spirochete 
c) Types 2 virus 
d) Sexual contact 
9) In flowering plants, one 
form of 
parthenogenesis is called: 
(Multan Board (S) 
2010) 
a) Vernalisation 
b) Photoperiodism 
c) Apomixis 
d) Metamorphosis 
10) The Sac-like Scortum is 


present 
in; 
(Multan Board (A) 
2011) 
a) Ovary b) Testis 
c) Lung d) Kidney 


11) Which one is the method 
of 
Sexual Reproduction in 


the 

following? 

(Multan Board (A) 

2011) 

a) Fission b) 
Sporulation 

c) Budding d) 
Conjugation 


12) The special condition of 
rest, 

which enables an embryo 
to 

survive the long periods of 

unfavorable conditions is 
called: 

(Multan Board (S) 

2011) 


a) Bud dormancy 

b) Leaf dormancy 

c) Stem dormancy 

d) Seed dormancy 

11) The total gestation period 
in 

human female is usually: 

(Multan Board 


(S) 2011) 

a) 280 days b) 270 
days 

c) 265 days d) 260 
days 


12) Corpus luteum, after its 
development, start 
secreting a 
hormone called: 
(Multan Board (A) 


2012) 

a) Estrogen b) 
Testosterone 

c) Progesterone d) 
Oxytocin 


13) From the beginning of 3 
month 
of pregnancy, the human 
embryo 
is referred to as: 
(Multan Board 


(A) 2012) 

a) Kid b) Kitten 

c) Baby d) Fetus 
14) Hyoscyamus niger is an 
example 

of: 

(Multan Board 

(S) 2012) 


a) Long day plants 

b) Short day plants 

c) Day neutral plants 

d) Botha and b 
15) In honey bee, sperms are 

produced by: 

(Multan Board (S) 

2012) 
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a) Meiosis b) 
Mitosis 

c) Parthenogenesis d) 
Apomixis 


16) Reptiles and birds are: 
(Multan Board (A) 


2013) 

a) Oviparous b) 
Viviparous 

Cc) Viviparity d) 
Ovoviviparous 


17) Fruit ripening is often 
accompanied by 
(Multan Board 
(A) 2013) 
a) Dimetric b) 
Climax 
c) Climacteric d) 
Trimetric 
18) In all female mammals 
except 
human being desire for 
mating is 
called: 
(Multan Board (Old Scheme) 
(A) 2014) 


a) Heat b) 
Cold 

c) Menopause d) 
Gestation 


19) In honey bee male sperms 
are 

produced by: 

(Multan Board (Old Scheme) 

(A) 2014) 

a) Pathenogenesis b) 
Apomixis 

c) Mitosis d) 
Meiosis 
20) Developing seeds are rich 
source 

of: 

(Multan Board (New Scheme) 
(A) 2014) 

a) Auxins b) 
Gibberellins 


c) Cytokinins d) All 
these 
21) During delivery in human 
the 

average loss of blood is: 

(Multan Board (New Scheme) 
(A) 2014) 

a) 150 cm? b) 250 cm? 

c) 350 cm? d) 450 cm? 


BAHAWALPUR 
BOARD 


1) Estrus cycle, a reproductive 
cycle is found in all female 
mammals except: 

(Bahawalpur Board (A) 

2008) 

a) Cat b) Cow 
c) Human being d) Lion 

2) Red light inhibits flowering 

in: 

(Bahawalpur Board (A) 

2008) 

a) Short day plants 
b) Long day plants 
c) Day neutral plants 
d) None of these 
3) Developing seeds are rich 


of: 
(Bahawalpur Board (A) 
2009) 
a) Auxins b) 
Cytokinin 


c) Gibberellins d) Alla, 
b, c 
4) Luteinizing hormone 
induces: 
(Bahawalpur Board (S) 


2009) 

a) Flowering b) 
Ovulation 

c) Lactation d) 
Menopause 


5) Humal female has gestation 
period 
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of: 
(Bahawalpur Board (A) 
2010) 
a) 200 days b) 240 
days 
c) 260 days d) 280 
days 
6) The hormone florigen is 
produced 
in: 
(Bahawalpur Board (S) 
2010) 
a) Root b) Leaves 
c) Stem d) Floral 
bud 
7) Male prothallus in 
angiosperm 


after pollination develops 
from: 
(Bahawalpur Board (S) 


2010) 

a) Megaspore b) 
Oosphere 

c) Microspore d) 
Zygote 


8) Oviduct opens into: 
(Bahawalpur Board (A) 
2011) 
a) Uterus b) 
Ureter 
c) Ovary d) 
Vagina 
9) Which one is not 
Parthinogenic 
Fruit: 
(Bahawalpur Board (A) 
2011) 
a) Banana b) 
Pineapple 
c) Grape d) 
Mango 
10) Gonorrhea is caused by a: 
(Bahawalpur Board (A) 
2012) 
a) Neisseria 
b) T. pallidum 


c) Herpes simplex 
d) Clontridium 
11) Tomato and Cucumber are 
examples of: 
(Bahawalpur Board (A) 
2012) 
a) Short day plants 
b) Long day plants 
c) Day Neutral plants 
d) None of these 
12) Henbane and Cabbage are 
examples of: 
(Bahawalpur Board (A) 
2012) 
a) Short Day Plants 
b) Long Day Plants 
c) Day Neutral Plants 
d) None of these 
13) Light promotes 
germination of 
fern spores: 
(Bahawalpur Board (A) 


2013) 
a) White b) Blue 
c) Green d) Red 


14) Sperms of Honey Bee 
males are 
the products of: 
(Bahawalpur Board (A) 


2013) 

a) Mitosis b) 
Meiosis 

c) Parthenogenesis d) 
Apomixix 


15) In tomato and peppers, 
parthenocarpy is artificially 
induced 
by adding: 
(Bahawalpur Board (New 
Scheme) 2014-A) 


a) Auxins b) 
Cytokinins 

c) Abscisic acid d) 
Ethane 


FAISALABAD BOARD 


1) Temperature around 4°C 
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stimulates production of: 
(Faisalabad Board (A) 


2009) 

a) Floregin b) 
Vernalin 

c) Auxin d) 
Ethene 


2) Oviduct opens into: 
(Faisalabad Board (A) 


2009) 

a) Vagina b) 
Uterus 

c) Cervix d) 
Urethra 


3) In human female, uterine 
tube 
opens into: 
(Faisalabad Board (A) 


2010) 

a) Ovary b) 
Uterus 

c) Vagina d) 
Cervix 
4) Haploid males produce 
sperms by 

mitosis: 

(Faisalabad Board (A) 

2010) 

a) Hydra b) 
Earthworm 

c) Honey bee d) Man 


5) Identify the day neutral 
plant: 
(Faisalabad Board (A) 


2011) 

a) Cabbage b) 
Cotton 

c) Tobacco d) 
Cocklebur 


6) During oogenesis, total 
non- 
disjunction of 
chromosomes occur 
in: 
(Faisalabad Board 
(A) 2011) 


a) Queen bees b) Ants 
c) Wasps d) 
Aphids 


7) The cells provide liquid 
medium 
for protection and 
nourishment to 
sperm: 
(Faisalabad Board (A) 


2013) 

a) Placenta b) 
Epididymis 

c) Sertoli d) Vas 
deference 


8) The total gestation period 
in 
human female is about: 
(Faisalabad Board (A) 


2013) 

a) 28 days b) 120 
days 

c) 180 days d) 280 
days 


9) Syphilis is caused by: 
(Faisalabad Board (Old 
Scheme) 2014) 
a) Sexual contact 
b) Gram positive bacteria 
c) Spirochete 
d) HIV 
10) Between seminiferous 
tubules are 
interstitial cells, which 
secrete: 
(Faisalabad Board (New 
Scheme) 2014) 
a) Estrogen b) 
Testosterone 
c) Aldosterone d) 
Corticosteroids 
11) The long day plants 
produce 
flowers in presence of 
phytochrome: 
(Faisalabad Board (New 
Scheme) 2014) 
a) P—660 b) P—770 
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c) P—730 d) P—660 

RAWALPINDI BOARD 

1) All of the following are Day 
neutral plants except: 

(Rawalpindi Board (A) 


2010) 
a) Tomato b) Maize 
c) Cotton d) Wheat 


2) Germinating pollen grain is 
rich 
source of: 
(Rawalpindi Board (A) 
2011) 


a) Gibberellins b) 
Auxins 

c) Abscisic acid d) 
Cytokinin 


3) Oviparous animals: 
(Rawalpindi Board (A) 
2011) 
a) Lay eggs 
b) Give birth to young 
c) Give larvae 
d) Give pupae 
4) Lutenizing hormone 
induces: 
(Rawalpindi Board (A) 


2012) 

a) Flowering b) 
Ovulation 

c) Vernalization  d) 
Menopause 


5) Plant hormone florigen is 
produced in: 
(Rawalpindi Board (A) 


2012) 
a) Flower b) Root 
c) Stem d) 
Leaves 


6) Oviduct is generally called 
as: 
(Rawalpindi Board (A) 
2013) 
a) Fallopian tube b) Uterine 
tube 


c) Botha and b d) Uterus 
7) Fruit ripening is often 
accompanied by a burst of 
respiratory activity, called 
the: 
(Rawalpindi Board (A) 


2013) 
a) Fertilization  b) 
Photoperiod 
c) Climactric d) 
Reproduction 
8) 
SARGODHA BOARD 


1) Oviduct opens into: 
(Sargodha Board (A) 


2010) 

a) Uterus b) 
Vagina 

c) Ovary d) 
Urethra 


2) An external genitalia very 
sensitive during copulation 
is: 
(Sargodha Board (A) 


2010) 

a) Placenta b) 
Clitoris 

c) Uterus d) 
Cervix 


3) The condition in which 
biennial 

and perennial plants are 

stimulated to flower by 
exposure 

to low temperature is 
called: 

(Sargodha Board (A) 

2011) 

a) Photoperiodism 

b) Florigenation 

c) Chilling 
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d) Vernalization 
4) Decrease of FSH and 
increase of 

estrogen causes the 
pituitary gland 

to secrete: 

(Sargodha Board (A) 

2011) 

a) Luteotropic hormone 

b) Luteinizing hormone 

c) Vasopressin 

d) Oxytocin 
5) In honey bee male sperms 
are 

produced by: 

(Sargodha Board 

(A) 2012) 

a) Mitosis b) Meiosis 

c) Pathenogenesis d) Binary 
fission 
6) During delvery in human 
the 

average loss of blood is 
about: 

(Sargodha Board (A) 


2012) 
a) 150 cm? b) 250 cm? 
c) 350 cm? d) 450 cm? 
7) Which one of the following 
is day 


neutral plant: 
(Sargodha Board (A) 


2013) 

a) Cotton b) 
Cabbage 

c) Snapdragon d) 
Strawberry 


8) Unhooking of plumule is 
promoted 

by: 

(Sargodha Board (A) 

2013) 

a) Red light 

b) Blue light 

c) Ultra violet rays 

d) Both bandc 


DERA GHAZI KHAN 


BOARD 
1) All of the following are 
short day 
plants except: 
(Dera Ghazi Khan Board (A) 
2009) 


a) Soybean b) 
Henbane 

c) Tobacco d) 
Cocklebur 


2) Ashort day plant with its 
critical 
day length as 8.5 hours is: 
(Dera Ghazi Khan Board (A) 
2010) 


a) Cabbage b) 
Cocklebur 

c) Cotton d) Wheat 
3) Syphilis is caused bya 
spirochete 

named as: 


(Dera Ghazi Khan Board (A) 

2011) 

a) Nisseria gonorrheae 

b) Triponema pallidium 

c) Escherechia coli 

d) Hyphmicrobium 
4) The Hormone responsible 
for 

production of sperm cells 
and 

male secondary sexual 

characteristics during 
puberty is: 

(Dera Ghazi Khan Board (A) 

2011) 

a) Progesterone b) 
Thyroxine 

c) Testosterone d) 
Estrogens 
5) In which of the following, 

sporophyte is completely 

dependent upon the 
gametophyte? 
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(Dera Ghazi Khan Board Group I 
2012) 
a) Gymnosperms 
b) Angiosperms 
c) Bryophytes 
d) Thallophytes 
6) Haploid parthenogenesis is 
present in: 
(Dera Ghazi Khan Board Group 
I 2012) 
a) Wasp b) Bee 
c) Aphid d) Ants 
7) During night, plants 
contain more 
phytochromes in the form 
of: 
(Dera Ghazi Khan Board Group 
II 2012) 
a) P600 b) P660 
c) P700 d) P730 
7) Males of honey bee are: 
(Dera Ghazi Khan Board Group 
II 2012) 


a) Haploids b) 
Diploids 

c) Triploids d) 
Polyploids 


8) Plant hormones, florigen is 
produced in: 
(Dera Ghazi Khan Board Group I 
2013) 


a) Flowers b) Roots 

c) Leaves d) Stem 
9) The cells which nourish 
sperm 

cells: 


(Dera Ghazi Khan Board Group I 
2013) 


a) Interstitial b) 
Sertoli 

c) Epidermis d) 
Zygote 
10) The average loss of blood 
during 


and after birth is: 
(Dera Ghazi Khan Board Group 
II 2013) 


a) 250 cm? b) 300 
cm? 

c) 350 cm? d) 400 
cm? 
11) Which of the following 
plant is 


day neutral: 
(Dera Ghazi Khan Board Group II 
2013) 


a) Henbane b) 
Cocklebur 

c) Cabbage d) 
Tomato 


12) Parthenocarpy is the 
development of 


fruit without: 
(D.G. K. Board (New Scheme) Group 
-I- 2014-A) 


a) Pollination b) 
Germination 

c) Fertilization d) 
Hormones 


13) In honey bee, males are 
haploid and 
produce sperms by means 
of: 
(D.G. K. Board (New Scheme) Group 
-I- 2014-A) 


a) Mitosis b) 
Meiosis 

c) Apomixis d) 
Pathenogenesis 


14) Discharge of egg from 
Ovary is called: 
(D.G. K. Board (New Scheme) Group 
-II- 2014-A) 
a) Ovulation 
b) Oogenesis 
c) Gametogenesis 
d) Menstrual cycle 
15) Germination of some seeds 
e.g. some 
lettuce varieties, is 


promoted by: 
(D.G.K. Board (New Scheme) 
Group II- 2014-A) 
a) Green light b) Blue 


light 
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c) Red light d) Violet 
light 
SAHIWAL BOARD 
1) Diploid parthenogenesis 
occurs in: 
(Sahiwal Board (A) 


2013) 

a) Wasp b) Bee 

c) Aphid d) Ant 
2) Aspirochete, Treponema 
pallidum 

causes: 

(Sahiwal Board (A) 

2013) 


a) Genital Herpes b) 
Gonorrhea 
c) Syphilis d) 
AIDS 
3) Cause of Syphilis is: 
(Sahiwal Board 


(Academic 
Session 2012-2014) 
(A) 2014) 
a) Neisseria b) 
Treponema 


c) Myobacterium d) AIDS 


4) Labor pains are induced by: 


(Sahiwal Board 


(Academic 
Session 2012-2014) 
(A) 2014) 
a) Progesteron b) 
Oxytocin 


c) Corticosteroids d) 
Estrogen 


Chapter --19 

GROWTH AND 

DEVELOPMENT 
1MCQ 


I) From Exercise: 
1) Growth rate is influenced 
by: 


(Bahawalpur Board (A) 


2009) 
(Gujranwala Board (A) 
2009) 
a) Hormones b) Water 
c) Vitamins d) Alla,b, 
Cc 


2) Neurula is the stage in 
which 

embryo has: 

a) Blatocoel 

b) Neural tube 

c) The germ layers 

d) Archenteron 
3) The mesodermal cells do 
not 

invaginate but migrate 
medially 

and caudually from both 
sides and 

create a midline thickening 
called: 

a) Henson’s node 

b) Primitive streak 

c) Epiblast 

d) Hypoblast 
4) The negative physiological 

changes in our body are 
called: 

a) Degeneration 

b) Abnormalities 

c) Aging 

d) Regeneration 


II) From Punjab Boards: 
LAHORE BOARD 

1) The meristem present at 
the base 

of internodes in many 
plants is: 

(Lahore Board (A) 

2008) 

a) Apical meristem 

b) Intercalary meristem 

c) Lateral meristem 
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d) Cork cambium 
2) Clear cytoplasm produces: 
a) Gut 
b) Neural tube 
c) Muscle cells 
d) Larval epidermis 
3) The larval epidermis is 
formed 
from: 
(Lahore Board (A) 
2010) 
a) Clear cytoplasm 
b) Yellow cytoplasm 
c) Gray vegetal cytoplasm 
d) Gray equatorial cytoplasm 
4) Cleavage results in the 
formation 
of a rounded closely 
packed mass 
of blastomeres called: 
(Lahore Board (A) 
2011) 
a) Blastula b) 
Morulla 
c) Gastrula d) 
Neurula 
5) Somites are formed and 
organized 
by: 
(Lahore Board Group I (A) 
2012) 


a) Ectoderm b) 
Mesoderm 

c) Endoderm d) 
Blastoderm 


6) Individuals with 
Klinefilter’s 

syndrome have sex 
chromosomes 

as following: 

(Lahore Board Group I (A) 

2012) 

a) XO b) XxXO 

c) XXY d) XXXY 
7) Cork cambium is the 
example of: 


(Lahore Board Group II (A) 
2012) 
a) Lateral meristem 
b) Apical meristem 
c) Intercalary meristem 
d) Bud primordia 
8) At the cephalic end of 
primitive 
streak, closely packed cells 
from 
local thickening known as: 
(Lahore Board Group I (A) 
2013) 
a) Primitive gut 
b) Primitive ridges 
c) Hensen’s node 
d) Splanchnic mesoderm 
9) Yellow cytoplasm of 
ascidian 
zygote gives rise to: 
(Lahore Board Group II (A) 
2013) 
a) Muscle cells 
b) Gut 
c) Neural tube 
d) Larval epidermis 
10) Cleavage results in the 
formation 
of a rounded closely 
packed mass 
of blastomeres called: 
(Lahore Board 


(Acedemic session 
2010-2013) Group II 


(A) 2014) 
a) Morilla b) Blastula 
c) Gastrula d) Neurula 


11) Which light enhance cell 
division 
and retard cell 
enlargement: 
(Lahore Board 


(Acedemic session 
2012-2014) Group II 


(A) 2014) 
a) Red b) Green 
c) Blue d) Violet 
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12) Optimum temperature for 
growth of 

plants is: 

(Lahore Board 
(Acedemic session 
2012-2014) 

Group I- (A) 2014) 

a) 30-40 °C b) 25-30 °C 

c) 10-20 °C d) 20-40 °C 

GUJRANWALA BOARD 
1) The ability to regain the 
lost part 

called: 

(Gujranwala Board (A) 

2008) 

a) Regeneration 

b) Aging 

c) Embryonic induction 

d) None of these 
2) Growth rate is influenced 


by: 
(Gujranwala Board (A) 
2009) 
a) Hormones b) Water 
c) Vitamins d) All of 


these 3) In plants elongation 
of cells is 

favored by: 

(Gujranwala Board (A) 

2010) 

a) Infrared light 

b) Red light 

c) Blue light 

d) Ultraviolet light 
4) Cambium is an example of: 

(Gujranwala Board (A) 

2011) 

a) Apical meristem 

b) Intercalary meristem 

c) Lateral meristem 

d) Apex 
5) Which light favors 
elongation of 

cells? 

(Gujranwala Board (A) 

2012) 


a) Blue b) 
Ultraviolet 

c) Violet d) Red 
6) Gray vegetal cytoplasm 
gives rise 

to: 

(Gujranwala Board (A) 

2013) 

a) Gut b) Muscle 
cells 

c) Notochord d) Neural 
tube 


7) Acetabularia is an/a: 
(Gujranwala Board (New 
Scheme) 2014-A) 


a) Epiphyte b) Alga 
c) Fungus d) 
Angiosperm 


MULTAN BOARD 


1) The discoidal cap of cells 
above 
the blastocoels is called: 
(Multan Board (A) 
2008) 
a) Ectoderm b) 
Mesoderm 
c) Blastoderm d) 
Endoderm 
2) The branch of biology 
dealing 
with the study of abnormal 
development is known as: 
(Multan Board (S) 


2008) 

a) Physiology b) 
Gerontology 

c) Embryology d) 
Teratology 


3) In 18 hours chick embryos, 
which 

one is the most prominent 

structural feature: 

(Multan Board 

(A) 2009) 

a) Neurocoel 

b) Primitive streak 
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c) Hensen’s node 
d) Notochord 
4) Which of following light 
favors 
elongation of Plant Cells? 
(Multan Board (S) 


2009) 
a) Blue b) Green 
c) Red d) 
Orange 


5) Cambium is formed in 
stage: 
(Multan Board (A) 


2010) 

a) One b) Two 

c) Three d) Four 
6) The light which favors 
elongation 

of cell is: 
(Multan Board (S) 

2010) 

a) White b) Red 

c) Blue d) 
Ultraviolet 


7) For the maximum growth of 
plants, the optimum 
temperature 
is: 
(Multan Board (A) 


2011) 

a) 15-20 °C b) 20-25 
°C 

C) 25-30 °C d) 30-35 
ae 


8) The negative physiological 
changes in our body are 
called: 
(Multan Board (S) 


2011) 

a) Regeneration b) 
Degeneration 

c) Aging d) 
Abnormalities 


9) Clear cytoplasm in an 
ascidian 
zygote produces: 


(Multan Board (A) 
2012) 
a) Muscle cells 
b) Larval epidermis 
c) Gut 
d) Notochord 
10) Which of the following 
Pairs is 
correct: 
(Multan Board (S) 
2012) 
a) Red light --- cell division 
b) Blue light -- cell 
elongation 
c) Blue light ---cell 
enlargement 
d) Red light ----cell elongation 
11) In microcephaly, the 
individuals 
are born with small: 
(Multan Board (A) 


2013) 
a) Eyes b) Hands 
c) Legs d) Skull 


12) For maximum growth in 
plants 
the optimum temperature 
is: 
(Multan Board (Old Scheme) 
(A) 2014) 
a) 0—35 °C b) 5—10 °C 
c) 25—30 °C d) 35—40 
Os 
13) The negative physiological 
changes in our body are 
said to 
be: 
(Multan Board (New Scheme) 
(A) 2014) 


a) Maturation b) 
Childhood 

c) Aging d) Death 

BAHAWALPUR 
BOARD 


1) A little distance from apex 
of root 
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and shoot lies the zone of: 
(Bahawalpur Board (A) 
2008) 


a) Division b) 
Differentiation 

c) Maturation  d) 
Elongaion 
2) Growth rate is influenced 


by: 
(Bahawalpur Board (A) 
2009) 


a) Hormones b) 
Water 

c) Vitamins c) All 
a, b,c 


3) Blue light enhances: 
(Bahawalpur Board (S) 
2009) 
a) Cell division 
b) Cell elongation 
c) Botha and b 
d) None of these 
4) Hatching period of chick is: 
(Bahawalpur Board (A) 
2010) 
a) 15 days b) 18 
days 
c) 21 days d) 28 
days 
5) During elongation the cell 
volume 
increases up to 150 times 
due to 


uptake of: 
(Bahawalpur Board 
(S) 2010) 
a) Minerals b) Water 
c) Air d) 
Food 


6) How many fold, cell volume 
increases during elongation 
due to 
uptake of water: 
(Bahawalpur Board (A) 
2011) 
a) 120 b) 130 


c) 150 d) 180 
7) The optimum temperature 
for 
maximum growth plants is: 
(Bahawalpur Board (A) 
2012) 
a) 20—25 °C b) 25—30 °C 
c) 30—35 °C d) 35—40 °C 
8) In Plants which light 
enhances cell 
division: 
(Bahawalpur Board (A) 


2013) 
a) Infra Red b) Blue 
c) Red d) 
Ultraviolet 


9) For maximum growth, 
Optimum 
temperature is: 
(Bahawalpur Board (New 
Scheme) 2014-A) 
a) 0-35 °C b) 5-10 °C 
c) 25-30 °C d) 35-40 °C 
FAISALABAD BOARD 
1) The light which favors 
elongation 
of cells is: 
(Faisalabad Board (A) 
2008) 
a) White b) 
Ultraviolet 
c) Red d) Blue 
2) Early development of chick 
is 
similar to: 
(Faisalabad Board (A) 
2009) 
a) Fish b) 
Amphibians 
c) Reptilia d) 
Mammalia 
3) Young tissues retaining the 
potential to divide: 
(Faisalabad Board (A) 
2010) 
a) Meristem b) Xylem 
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c) Phloem d) Cork 
4) The light which favors the 
elongation of plant cells: 
(Faisalabad Board (A) 


2011) 

a) Red b) 
Infra-red 

c) Blue d) 
Violet 


5) The growing tip of young 
stem 
moves in zig-zag fashion of 
the 
apex are: 
(Faisalabad Board (A) 


2012) 

a) Hyponasty b) 
Epinasty 

c) Nutation d) 
Haptonasty 


6) Blastomere are formed 
during: 
(Faisalabad Board (A) 


2013) 

a) Cleavage b) 
Gastrulation 

c) Growth d) 
Fertilization 


7) The chick embryo 
completes its 
development in: 
(Faisalabad Board (Old 
Scheme) 2014) 
a) 26 days b) 24 days 
c) 21 days d) 20 days 
8) During gastrulation the 
blastoderm splits into two 
layers, 
an upper layer of cells is 
called 
(Faisalabad Board (New 
Scheme) 2014) 
a) Hypoblast b) Area 
pellucida 
c) Epiblast d) Epiblast 


RAWALPINDI BOARD 


1) The negative physiological 
changes in our body are 
called: 
(Rawalpindi Board (A) 
2010) 
a) Teratology b) Aging 
c) Degeneration d) 
Abnormalities 
2) Which type of light favours 
elongation of cells in 
plants: 
(Rawalpindi Board (A) 


2011) 

a) Red light b) Blue 
light 

a) Infrared b) 
Ultraviolet 


3) Temperature influences 
rate of 
groth within a range from: 
(Rawalpindi Board (A) 
2012) 
a) 5—10 °C b) 25—30 °C 
c) 0—35 °C d) 35—40 °C 
4) The hypolast is mainly 
presumptiv: 
(Rawalpindi Board (A) 


2013) 
a) Endoderm b) 
Mesoderm 
c) Ectoderm d) 
Blastoderm 
SARGODHA BOARD 


1) Neural plate is formed from 


(Srgodha Board (A) 
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a) Ectoderm b) 
Mesoderm 

c) Endoderm d) 
Notochord 


2) Clear cytoplasm of 
fertilized egg of 
an ascidian produces: 
(Srgodha Board (A) 
2011) 
a) Larval epidermis 
b) Muscle cells 
c) Gut 
d) Neural tube 
3) The light that enhances cell 
division but retard cell 
enlargement is: 
(Sargodha Board (A) 
2012) 
a) Blue light b) Green 
light 
c) Greenlight d) Yellow 
light 
4) Cleavage is results ina 
structure 
called: 
(Sargodha Board (A) 


2013) 

a) Blastula b) 
Blastoderm 

c) Morula d) 
Gastrula 


DERA GHAZI KHAN 
BOARD 


1) The progressive changes 
which are 

undergone before an 

organism aquires its adult’s 

form constitute: 

(Dera Ghazi Khan Board (A) 

2009) 

a) Growth 

b) Metamorphosis 

c) Development 


d) Embryonic development 
2) Gray vegetal cytoplasm 
gives rise 
to: 
(Dera Ghazi Khan Board (A) 
2010) 
a) Neural tube 
b) Gut 
c) Muscle cells 
d) Larval epidermis 
3) The branch of Biology 
which deals 
with the study of abnormal 
development and their 
causes is 
called: 
(Dera Ghazi Khan Board (A) 
2011) 
a) Teratology b) 
Gerontology 
c) Embryology  d) 
Microcephaly 
4) Apical meristems are 
present in: 
(Dera Ghazi Khan Board Group I 
2012) 
a) Shoot and root tips 
b) Vascular cambium 
c) Cork cambium 
d) Stem nodes 
5) Light enhances cell division 
in 
plants: 
(Dera Ghazi Khan Board Group II 
2012) 
a) Yellow b) Green 
c) Red d) Blue 
6) Which one is responsible 
for 
apical dominance: 
(Dera Ghazi Khan Board Group 
I- 2013) 


a) Water b) Auxins 
c) Ethene d) Light 

7) The germ layers are formed 
during: 
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(Dera Ghazi Khan Board Group 

I- 2013) 

a) Cleavage 

b) Gastrulation 

c) Organogenesis 

d) Growth 
8) In the zone of elongation, 
the volume 

of the cells increases up to: 

(D.G.K. Board (New Scheme) 

Group I- 2014-A) 


a) 100 times b) 150 
times 

c) 200 times d) 250 
times 


9) Gray vegetal cytoplasm 
gives rise to: 
(D.G.K. Board (New Scheme) 

Group II- 2014-A) 

a) Gut b) 
Muscle cells 

c) Larvalepidermis  d) 
Notochord 
SAHIWAL BOARD 
1) The abnormality in which 

individuals have their upper 
lip 

folded or the individual has 

harelip is: 

(Sahiwal Board (A) 

2013) 

a) Microcephaly 

b) Cleft palate 

c) Klinefilter syndrome 

d) Brackydectyly 


Chapter --20 
CHROMOSMES AND 
DNA 

1MCQ 


I) From Exercise: 
1) m RNA is synthesized by: 


a) DNA polymerase 

b) RNA Polymerase 

c) RNA ligase 

d) None of the above 
2) Which of the following are 
non- 

sense codons? 

a) AUG b) UAA 

c) CUA d) All of above 
3) Enzymes are responsible 
for 

assembly of: 

a) Nucleic acid 

b) Protein 

c) Carbohydrates 

d) Alla, b, c 
4) In bacteria the newly 
synthesized 

m RNA m RNA is released 
in: 

a) Nucleus 

b) Cytoplasm 

c) Mitochondria 

d) Bothaandc 


IT) From Punjab Boards: 
LAHORE BOARD 


1) Acentral role for 
chromosomes in 
was first suggested in 1900 
by: 
(Lahore Board (A) 
2008) 
a) W. S. Sutton. 
b) T. H. Morgan 
c) Karl Correns 
d) Walther Fleming 
2) Successive amino acids 
bearing 
t RNA will bind at: 
(Lahore Board (A) 


2009) 
a) Asite b) Bsite 
c) E site d) Psite 


65 | Page 


3) Human cells contain 45 
different 


kinds of: 
(Lahore Board (A) 
2009) 
a) DNA b) mRNA 
c) tRNA d) tRNA 


4) Which of the following is a 
stop 
Signal during the 
transcription: 
(Lahore Board (A) 


2010) 
a) CA b) GA 
c) GC d) TA 


5) In 1882 chromosomes were 
first 
observed by: 
(Lahore Board (A) 
2011) 
a) John Brown 
b) T. H. Morgan 
c) Walther Fleming 
d) Walter Sutton 
6) A gene with initiation 
codon, 
which encodes the amino 
acid 
methionine: 
(Lahore Board Group I (A) 
2012) 
a) UAA b) UAG 
c) AUG d) UGG 
7) Supporting role in DNA 
replication is played by an 
enzyme 
called: 
(Lahore Board Group II (A) 
2012) 
a) RNA polymerase 
b) Aminoacyl-t RNA 
synthetase 
c) DNA polymerase IIT 
d) DNA polymerase I 
8) After every 200 nucleotide, 
the 


DNA duplex is coiled 
around a 
core of eight histone 
proteins 
forming a complex known 
as: 
(Lahore Board Group I (A) 
2013) 
a) Polysome 
b) Nucleosome 
c) Heterochromotin 
d) Euchromotin 
9) Amino acid attachment site 
t RNA 
is: 
(Lahore Board Group II (A) 
2013) 
a) G-end b) 2end 
c) 3-end d) 5end 
10) The number of 
chromosomes in 
corn is: 
(Lahore Board 
(Acedemic session 
2010-2013) Group II 


(A) 2014) 

a) 40 b) 26 

c) 20 d) 80 
11) Number of chromosome 
present 


in honey bee are: 
(Lahore Board 
(Acedemic session 
2012-2014) Group II 


(A) 2014) 
a) 6 b) 20 
c) 32 d) 40 


12) Morphological 
characteristics of 
chromosomes are Called: 
(Lahore Board 
(Acedemic session 


2012-2014) 
Group I (A) 2014) 
a) Holotype b) 
Karyokinesis 
c) Karyotype d) 


Neotype 
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GUJRANWALA BOARD 


1) Human cells have 
chromosome 
pairs: 
(Gujranwala Board (A) 
2008) 
a) 46 b) 23 
c) 20 d) 10 
2) Atypical human 
chromosome 
contains about --- million 
nucleotides in its DNA: 
(Gujranwala Board (A) 


2009) 
a) 100 b) 120 
c) 140 d) 160 


3) m RNA is synthesized by: 
(Gujranwala Board (A) 
2009) 
a) DNA polymerase 
b) RNA polymerase 
c) DNA ligase 
d) None of these 
4) Phenyl ketonurria is a well- 
known 
example of: 
(Gujranwala Board (A) 
2010) 
a) Deletion b) Insertion 
c) Inversions d) Point 
mutation 
5) V-shaped chromosomes are 
called: 
(Gujranwala Board (A) 
2011) 
a) Acrocentric 
b) Telocentric 
c) Metacentric 
d) Sub-metacentric 
6) Every 200 nucleotides, the 
DNA 
duplex is coiled around a 
core of 
eight histone proteins 
forming a 


complex known as: 
(Gujranwala Board (A) 
2012) 
a) Polysome 
b) Heterochromatin 
c) Nucleosome 
d) Euchromatin 
7) Every gene starts with 
initiation 
codon AUG which normally 
encodes the amino acid: 
(Gujranwala Board (A) 


2013) 

a) Arginine b) 
Citrulline 

c) Lysine d) 
Methionine 


8) Repeating units of DNA are 


called: 
(Gujranwala Board (New 
Scheme) 2014- A) 


a) Histones b) 
Nucleosides 
c) Nucleotides d) 


Amino acids 


MULTAN BOARD 
1) The binding of RNA 
polymerase to 

promoter is the first step in 
gene: 

(Multan Board (A) 

2008) 

a) Transcription  b) 
Translation 

c) Transduction d) All of 
these 
2) Complete sequence of 
amino acids 

in insulin was worked out 
by: 

(Multan Board (S) 

2008) 

a) Frederick Sanger 

b) Garrod and William 

c) Beadle and Tatum 

d) Vernom Ingram 
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3) The replication of DNA is 


always 
from: 
(Multan Board (A) 
2009) 
a) 5’—3’ b) 3’—5’ 
c) Both d) None 


4) The chromosomes aquire 
different 

shapes during cell division 
at the 


time of: 
(Multan Board (S) 
2009) 
a) Metaphase b) 
Prophase 
c) Anaphase d) 
Telophase 


5) The number of 
chromosomes in 
Mouse are: 
(Multan Board (S) 


2009) 
a) 40 b) 26 
c) 32 d) 06 
6) Histones are positively 
charged 


proteinsdue to having 
abundance 
of the basic amino acids 
and 
arginine and: 
(Multan Board (A) 


2010) 
a) Leucine b) Lysine 
c) Valine d) Glycine 


7) Chromosomes consist of 
DNA and 
Protein in the ratio: 
(Multan Board (S) 

2010) 

a) 70 %--30 % b) 90 %--10 
% 

c) 20%-80% d) 40 %-- 60 
% 


8) The Chromosomes first 
time 
observed by the German 
Embryologist Walter 
Fleming in: 
(Multan Board (A) 


2011) 
a) 1880 b) 1882 
c) 1884 d) 1886 


9) Walther Fleming first 
observed 
chromosomes in the 
dividing cells 
of: 
(Multan Board (S) 
2011) 
a) Frog Larvae 
b) Salamander Larvae 
c) Sea Urchin Larvae 
d) Insect Larvae 
10) The central role for 
chromosomes 
in heredity was first 
suggested by: 
(Multan Board (A) 
2012) 
a) Karl Correns 
b) Karl Landsteiner 
c) Walter Sutton 
d) Walther Fleming 
11) RNA polymerase is used 
for the 
synthesis of: 
(Multan Board (S) 


2012) 
a) m RNA b) tRNA 
c) rRNA d) DNA 


12) Beadle and Tatum exposed 
Neurospora spores to: 
(Multan Board 
(A) 2013) 
a) X-rays b) Apha 
rays 
c) Gamma rays d) Beta 
rays 
13) The chromosome having 
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centromere in the centre 
are 
called: 
(Multan Board (Old Scheme) 
(A) 2014) 
a) Telocentric 
b) Acrocentric 
c) Submetacentric 
d) Metacentric 
14) Highly condensed portions 
of 
chromatin are called: 
(Multan Board (New Scheme) 
(A) 2014) 
a) Homochromatin 
b) Euchromatin 
c) Heterochromatin 
d) Achromatin 


BAHAWALPUR 
BOARD 


1) First step in gene 
transcription is 


binding RNA polymerase to: 


(Bahawalpur Board (A) 


2008) 

a) Motor b) 
Promotor 

Cc) d) B 


2) Fredrick Sanger described 
complete sequence of 
Amino Acids 


of: 
(Bahawalpur Board (A) 
2008) 
a) Biotin b) Isoline 
c) Insulin d) 


Glutamic acid 
3) Erwin Chargoff showed that 
amount of adenine in 
DNA is 
always equal to: 
(Bahawalpur Board (A) 


2008) 

a) Cytosine b) 
Guanine 

c) Thymine d) Uracil 


4) Typically a chromosome is 
made 
of: 
(Bahawalpur Board (A) 
2009) 
a) Chromatids 
b) Centromere 
c) Secondary constriction 
d) Alla, b, c 
5) During translation empty t 
RNA 
will exit the ribosome at: 
(Bahawalpur Board 
(S) 2009) 
a) P-site b) A-site 
c) D-site d) E-site 
6) In transcription the 
simplest stop 
signal is a series of: 
(Bahawalpur Board (S) 
2009) 
a) GC base pairs 
b) AT base pairs 
c) AC base pairs 
d) GT base pairs 
7) Synthesis of Protein in 
Cytoplasm 
is called: 
(Bahawalpur Board (A) 
2010) 
a) Transcription 
b) Translation 
c) Replication 
d) Transformation 
8) Human Chromosomes 
contain 
about 140 million 
nucleotides in 


its: 
(Bahawalpur Board (A) 
2010) 
a) mRNA b) tRNA 
c) rRNA d) DNA 


9) In 1869, DNA was first 
discovered 
by: 
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(Bahawalpur Board (S) 
2010) 
a) F. Meischer 
b) P. A. Leavne 
c) Watson & Crick 
d) Franklind 
10) How many million 
nucleotides are 
in DNA of typical human 
chromosome: 
(Bahawalpur Board (A) 


2011) 
a) 140 b) 160 
c) 180 d) 200 


11) The total chromosomal 
complement of a cell is 
called: 
(Bahawalpur Board (A) 
2012) 
a) Phenotype b) 
Genotype 
c) Epistasis d) 
Metastasis 
11) The central of 
Chromosome 
inheredity was first 
suggested by: 
(Bahawalpur Board (A) 
2013) 
a) Fred Griffith b) F. 
Sanger 
c) Karl Correns d) Fred 
Meischer 
12) Which strand of DNA is 
transcribed: 
(Bahawalpur Board (New 
Scheme) 2014-A) 
a) Coding b) Sense 
c) Template d) Both 
Strands 


FAISALABAD BOARD 


1) Most of chromosomes 
consist of 
DNA and protein: 
(Faisalabad Board (A) 
2008) 


a) 90 %-- 10 % b) 20%-- 
80 % 

c) 40 %--60 % d) 73% -- 
30 % 
2) Genetic is combination 


nucleotides: 
(Faisalabad Board (A) 
2009) 
a) 2 b) 4 
c) 5 d) 3 


3) Which is not stop signal? 
(Faisalabad Board (A) 


2009) 
a) UAA b) UUU 
c) UAG d) UGA 


4) X-ray diffraction pattern of 
DNA 
prepared: 
(Faisalabad Board (A) 
2010) 
a) Watson and Crick 
b) Beadle and Tatum 
c) Chargaff and Walkins 
d) Frankine and Walkins 
5) The basic structure nucleic 
acids 
was determined by: 
(Faisalabad Board (A) 
2011) 
a) Watson and Crick 
b) Maurice Walkins 
c) P.A. Levene 
d) Vernon Ingram 
6) The 5-carbon sugar in DNA 
is: 
(Faisalabad Board (A) 


2012) 

a) Maltose b) 
Ribose 

c) Deoxyribose d) 
Lactose 


7) In eukaryotes, the number 
of 

nucleotides in Okazaki 
fragments 
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are about: 
(Faisalabad Board (A) 
2013) 
a) 1000—2000 b) 100— 
200 


c) 300—400 d) 400— 
500 
8) V-shaped chromosomes are 
called: 


(Faisalabad Board (Old 
Scheme) 2014) 
a) Metacentric b) Sub- 
metacentric 
c) Telocentric d) 
Acrocentric 
9) The number of 
chromosomes in 
mouse is: 
(Faisalabad Board (New 
Scheme) 2014) 
a) 06 b) 32 
c) 26 d) 40 


RAWALPINDI BOARD 


1) Penicillium, a fungus has 
the 
following pairs of 
chromosomes: 
(Rawalpindi Board (A) 


2010) 

a) One pair b) Two 
pairs 

c) Three pairs d) Four 
pairs 


2) The 5-Carbon sugar in DNA 
is: 
(Rawalpindi Board (A) 


2011) 
a) Ribose b) Maltose 
c) Fructose d) Deoxy- 
ribose 


3) The gene causing white eye 
trait in 
Drosophila resides only 
the: 
(Rawalpindi Board 
(A) 2012) 


a) Autosome 3 

b) Autosome 7 

c) Y Chromosome 

d) X Chromosome 
4) The number of 
chromosomes in 

frog is: 

(Rawalpindi Board (A) 


2013) 
a) 6 b) 26 
c) 40 d) 46 
SARGODHA BOARD 


1) How many different kinds 
of 
transfer RNAs are in 
Human cell? 
(Sargodha Board (A) 


2010) 
a) 20 b) 25 
c) 45 d) 54 


2) Copying of m RNA from 
DNA is 
called: 
(Sargodha Board (A) 
2011) 
a) Translation 
b) Transduction 
c) Transformation 
d) Transcription 
3) In sickle anemia, a point 
mutation 
leads to the change of ami 
acid i.e. 
glutamic acid into: 
(Sargodha Board (A) 


2012) 
a) Arginine b) Lysine 
c) Valine d) 
Alanine 


4) The stop signal GC series of 
a base 
pairs is the part of: 
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(Sargodha Board (A) 


2013) 
a) DNA b) mRNA 
a) tRNA d) rRNA 


DERA GHAZI KHAN 
BOARD 
1) The bond exists between N2 
bases 

of DNA is: 


(Dera Ghazi Khan Board (A) 
2009) 


a) Covalent b) Ionic 
c) Hydrogen d) 
Phosphodiester 


2) Sickle cell anemia is caused 
due to 
change of glutamic acid to: 
(Dera Ghazi Khan Board (A) 
2010) 
a) Histidine b) Leucine 
c) Valine d) Proline 
3) Chromosomal theory of 
inheritance was formulated 
by 
(Dera Ghazi Khan Board (A) 
2011) 
a) Karl Correns 
b) T. H. Morgan 
c) Calvin bridges 
d) W. Sutton 
4) Okazaki fragments are 
synthesized by: 
(Dera Ghazi Khan Board Group I 
2012) 
a) DNA ligase 
b) RNA polymerase 
c) DNA polymerase 
d) Helicase 
5) Number of chromosomes in 
Penicillium fungus, are: 


(Dera Ghazi Khan Board Group II 
2012) 


a) 1 b) 2 


c) 6 d) 32 
6) Basic structure of nucleic 
acids, 

was determined by: 


(Dera Ghazi Khan Board Group I 
2013) 


a) P. A. Levene 

b) Watson and Crick 

c) Walkins 

d) Ingram 
7) Highly Condensed portions 
of 

the chromatin are called: 


(Dera Ghazi Khan Board Group II 
2013) 


a) Nucleosome 

b) Heterochromatin 
c) Euchromatin 

d) Polysome 


8) Walther Fleming discovered 
Chromosomes in the 
dividing cells of: 
(D.G.K. Board (New scheme) Group 
I- 2014-A) 
a) Frog larvae b) Sea 
urchin larvae 
c) Insect larvae d) 
Salamander larvae 9) The 
particular array of 
chromosomes 
that an individual possess is 
called its: 
(D.G.K. Board (New scheme) Group 
II- 2014-A) 


a) Genotype b) 
Phenotype 

c) Karyotype d) 
Epistasis 


SAHTWAL BOARD 
1) Each Okazaki fragment is 
synthesized by: 
(Sahiwal Board (A) 

2013) 

a) RNA polymerase 

b) DNA polymerase I 

c) DNA polymerase II 
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d) DNA polymerase III 
2) Nucleosomes occur 


every: 
(Sahiwal Board 
(Academic 
Session 2012-2014) 
(A) 2014) 


a) 50 nucleotides 

b) 100 nucleotides 
c) 150 nucleotides 
d) 200 nucleotides 


Chapter --21 
CELL CYCLE 
1 MCQ 


I) From Exercise: 
1) In Kiinefelter’s syndrome: 
a) One X is missing 
b) Additional sex 
chromosome is 
present 
c) Sex chromosomes fail to 
segregate 
d) None of these 
2) Mitosis is divided into: 
a) Karyokinesis 
b) Cytokinesis 
c) Interphase 
d) Botha and b 
3) Separation of homologous 
chromosomes occurs 


during: 

a) Prophase b) 
Metaphase 

c) Telophase' d) 
Anaphase 


II) From Punjab Boards: 
LAHORE BOARD 


1) In which phase of cell cycle 
the number of chromosomes 
become double: 

(Lahore Board (A) 

2008) 

a) S phase b) G' phase 


c) G? phase d) G° phase 
2) The most critical phase of 
mitosis 
is: 
(Lahore Board (A) 


2009) 

a) Prophase b) 
Metaphase 

c) Anaphase d) 
Telophase 


3) Which one is absent in 
animal cell: 
(Lahore Board (A) 
2010) 
a) Spindle b) Centriole 
c) Chromatids d) 
Pharagmoplast 
4) The condensation of 
chromosomes reaches to 
its 
maximum at: 
(Lahore Board (A) 


2011) 

a) Leptotene b) 
Zygotene 

c) Pachytene d) 
Diakinesis 


5) Individual with Klinefelter’s 

syndrome have sex 
chromosome as 

following: 

(Lahore Board Group I (A) 

2012) 

a) XO b) XXO 

c) XXY d) XXXY 
6) Synapsis starts during: 

(Lahore Board Group II (A) 
2012) 


a) Leptotene b) 
Zygotene 

c) Pachytene d) 
Diplotene 
7) The vesicle forming 
phragmoplast 


originate during: 
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(Lahore Board Group I (A) 
2013) 


a) Prophase b) 
Interphase 

c) Metaphase d) 
Telophase 
8) The syndrome having 
trisomy of 


chromosome number 18 is: 
(Lahore Board Group II (A) 
2013) 
a) Down’s b) Patau’s 
c) Edward’s d) Jacob’s 
9) Cancer is mainly caused by 
mutations in: 
(Lahore Board (Acedemic 
session 
2010-2013) Group II 
(A) 2014) 
a) Sex cells 
cells 
c) Bothaandb d) Noneof 
these 
10) The spread of tumor cells 
and 
establishment of 
secondary area 
of growth is known as: 
(Lahore Board (Acedemic 


b) Somatic 


session 
2012-2014) Group II 


(A) 2014) 

a) Necrosis b) 
Apoptosis 

c) Metastasis d) 
Epigenesis 


11) Microtubules are 
composed of 
protein tubulin and traces 
of: 
(Lahore Board 
(Acedemic session 
2012-2014) Group II 


(A) 2014) 
a) RNA b) DNA 
c) Glycolipid d) 
Phospholipid 


12) Synapsis occurs during: 


(Lahore Board 
(Acedemic session 
2012-2014) Group I 
(A) 2014) 
a) Pachytene b) 
Leptotene 
c) Zygotene d) Diplotene 
13) Apoptosis is: 
(Lahore Board 
(Acedemic session 
2012-2014) Group I 
(A) 2014) 
a) Division of cells 
b) Death of cells by tissue 
damage 
c) Suicide of cells 
d) Weakness of cells 


GUJRANWALA BOARD 


1) Exchange of chromosomes 
segment due to chiasmata 
formation is called: 

(Gujranwala Board 

2008) 

a) Crossing over b) Linkage 
c) Diplotene d) None of 
these 

2) The spread of tumor cells 

to 
secondary areas of growth 

is 


called: 
(Gujranwala Board 

2009) 

a) Epiastasis b) 
Peristalsis 

c) Metastasis d) None of 
these 
3) The syndrome having 
trisomy of 


chromosome number 18 is: 
(Gujranwala Board 


2010) 
a) Down’s b) Patau’s 
c) Edward’s d) Jacob’s 


4) Th spindle fibers are 
composed of 
RNA and protein called: 
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(Gujranwala Board 


2011) 

a) Insulin b) 
Tubulin 

c) Actin c) Myosin 


5) The autosomal non- 
disjunction in 
man in which 21* pair of 
chromosome fail to 
segregate, 
resulting in gamete with 24 
chromosomes is called: 
(Gujranwala Board 
2012) 
a) Down’s syndrome 
b) Turner’s syndrome 
c) Klinfelter’s syndrome 
d) Jacob’s syndrome 
6) Every gene startd with 
initiation 
codon AUG which normally 
encodes the amino acid: 
(Gujranwala Board 


2013) 

a) Arginine b) 
Citrullin 

c) Lysine d) 
Methionine 


7) Chromatin network is 
visible during: 
(Gujranwala Board (New 
Scheme) 2014-A) 
a) Interphase b) 
Prophase 
d) Metaphase d) 
Anaphase 
8) Microtubules are composed 
of: 
(Gujranwala Board (New 
Scheme) 2014-A) 


a) Tubulin b) 
Insulin 

c) Hemoglobin d) 
Adrenaline 


MULTAN BOARD 


1) The paired chromosomes 
repel 
(Multan Board (A) 


2008) 

a) Diplotene b) 
Zygotene 

c) Diakinesis d) 
Pachytene 


2) Nuclear reorganization 
occurs 


during: 
(Multan Board (S) 
2008) 
a) Telophase b) 
Anaphase 
c) Metaphase d) 
Prophase 
3) In human cell, average cell 
cycle is 
about: 
(Multan Board (A) 
2009) 
a) 8 hours b) 12 
hours 
c) 18 hours d) 24 
hours 
4) Which of the following 
stage of 


Prophase I lasts for days, 
weeks 

or even years: 

(Multan Board (S) 

2009) 

a) Leptotene b) 
Pachtene 

c) Diplotene d) 
Zygotene 
5) The chromatin material 
gets 

condensed by folding and 
the 

chromosome appear as thin 
thread 

in Meiosis at the beginning 
of: 
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(Multan Board (A) 


2010) 

a) Interphase b) 
Prophase 

c) Metaphase d) 
Telophase 


6) The proteins which become 
activated during 
Cytokinesis are: 
(Multan Board (S) 
2010) 
a) Globulin 
b) Hemoglobin 
c) Actin and myosin 
d) Fibrin 
7) The chromosome number 
become 
doubled during: 
(Multan Board (A) 


2011) 

a) G!-phase b) G- 
phase 

c) S-phase d) G° 
phase 


8) The stage of mitosis at 
which 
chromatids separate as 
independent structures 
(chromosomes) is the: 
(Multan Board (S) 


2011) 

a) Prophase b) 
Telophase 

c) Metaphase d) 
Anaphase 


9) The individuals have 
additional 

sex Chromosome in: 

(Multan Board (A) 

2012) 

a) Down’s Syndrome 

b) Edward’s Syndrome 

c) Klinefilter’s Syndrome 

d) Klinefelter’s Syndrome 
10) Least number of chiasmata 
are 


present during: 
(Multan Board (S) 


2012) 

a) Leptotene b) 
Diakinesis 

c) Pachytene d) 
Diplotene 


11) The spread of tumor cells 
and 
establishment of secondary 
aeas 
of growth: 
(Multan Board (A) 


2013) 

a) Epistasis b) 
Pabstasis 

c) Pleiotropy d) 
Metastasis 


12) The stage of meiosis that 
lasts for 
days, weeks or even years 
is: 
(Multan Board (Old Scheme) 
(A) 2014) 


a) Leptotene b) 
Zygotene 

c) Pachytene d) 
Leptotene 


13) An unwanted clone of cells 
and 
establishment of secondary 
areas 
of growth is called: 
(Multan Board (New Scheme) 
(A) 2014) 


a) Tumor b) 
Growth 

c) Lump d) 
Swelling 


14) In Non-Disjunction, 

chromosomes fail to s 
egregate 

during: 

(Multan Board (New Scheme) 

(A) 2014) 

a) Prophase b) 
Metaphase 
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c) Anaphase d) 
Telophase 


BAHAWALPUR 
BOARD 
1) Most higher plants lack 
visible: 
(Bahawalpur Board (A) 


2008) 

a) Nucleus b) 
Mitochondria 

c) Plastids d) 
Centrioles. 


2) In Klinefilters syndrome: 
(Bahawalpur Board (A) 
2009) 
a) One X-Chromosome is 
missing 
b) Additional sex chromosome 
present 
c) Sex chromosomes fail to 
segregate 
d) None of these 
3) The stage that lasts for 
days, 
weeks or even years is: 
(Bahawalpur Board (S) 
2009) 
a) Leptotene b) 
Zygotene 
c) Pachytene d) 
Diplotene 
4) Healing of wound and 
repair of 
tissues depend on: 
(Bahawalpur Board (A) 
2010) 
a) Mitosis b) Meiosis 
c) Amitosis d) Mutation 
5) Condensation of 
chromosome 
reaches to its maximum 
during: 
(Bahawalpur Board (S) 
2010) 


a) Leptotene b) 
Diplotene 

c) Zygotene d) 
Diakinesis 


6) The spread of Tumor Cells 
and 
establishment of secondary 
areas 
of growth is called: 
(Bahawalpur Board (A) 
2011) 
a) Necrosis b) 
Metastasis 
b) Apoptosis d) 
Epigenesis 
7) The Spindle Fibers are 
composed 
of RNA and a Protein: 
(Bahawalpur Board (A) 


2012) 
a) Actin b) Myosin 
c) Tubulin d) Insuline 


8) Pairing of Homologous 
Chromosomes start in: 
(Bahawalpur Board (A) 


2013) 

a) Leptotene b) 
Zygotene 

c) Pachytene d) 
Diplotene 


9) Programmed and 
Organized death of 
cell is also known as: 
(Bahawalpur Board (New 
Scheme) 2014-A) 
a) Necrosis b) 
Apoptosis 
c) Cyclosis d) Chlorosis 
10) The actual cell division is: 
(Bahawalpur Board (New 
Scheme) 2014-A) 


a) Meiosis I b) 
Meiosis II 

c) Mitosis d) 
Cytokinesis 


FAISALABAD BOARD 


77 | Page 


1) The proteins which become 
active 
during cytkinesis are: 
(Faisalabad Board (A) 
2008) 
a) Hemoglobin 
b) Fibrin 
c) Actin and myosin 
d) Globulin 
2) Cancer is mainly caused by 
mutation in: 
(Faisalabad Board (A) 


2009) 

a) Somatic cell b) Germ 
cell 

c) Gland cell d) Plasma 
cell 


3) The most critical phase of 
mitosis: 
(Faisalabad Board (A) 
2010) 
a) Prophase b) 
Metaphase 
c) Anaphase d) 
Telophase 
4) The syndrome having 
trisomy at 
chromosome pair number 
21 is: 
(Faisalabad Board 
(A) 2011) 
a) Turnor’s b) Down’s 
c) Patau’s d) Edward’s 
5) The centriole lie within the: 
(Faisalabad Board (A) 
2012) 
a) Karyosome b) 
Centrosome 
c) Chromosome __ d) 
Nucleosome 
6) Meiosis generally takes 
place in 
plants during formation of: 
(Faisalabad Board (A) 
2013) 


a) Gametes b) Spores 


c) Zygote d) Embryo 
7) Spindle fibers are 
composed of 
RNA and protein called: 
(Faisalabad Board (Old 
Scheme) 2014) 
a) Insulin b) Myosin 
c) Tubulin d) Actin 
8) The stage of mitosis at 
which 
chromatids separate: 
(Faisalabad Board (Old 
Scheme) 2014) 


a) Prophase b) 
Metaphase 

c) Anaphase d) 
Telophase 


8) The most critical phase of 
mitosis, 

which ensures equal 
distribution 

of chromatids in the 
daughter 

cells is: 

(Faisalabad Board (New 

Scheme) 2014) 

a) Anaphase b) 
Metaphase 

c) Prophase d) 
Telophase 
9) All are related to Turner’s 

Syndrome, except: 

(Faisalabad Board (New 

Scheme) 2014) 

a) Short stature 

b) Webbed neck 

c) Broad face 

d) Without ovaries 


RAWALPINDI BOARD 
1) In Klinefilters syndrome: 
(Rawalpindi Board (A) 
2010) 
a) One X-Chromosome is 
missing 
b) Additional sex chromosome 
present 
c) Sex chromosomes fail to 
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segregate 
d) None of these 
2) Each bivalent is consisted 
of four: 
(Rawalpindi Board (A) 


2011) 

a) Chromosomes pb) 
Chromatids 

c) Chismata d) Spores 


3) The stage for days, weeks, 
or years 
is: 
(Rawalpindi Board 
(A) 2012) 
a) Leptotene b) 
Zygotene 
c) Pachytene d) 
Diplotene 
4) The pairing of of 
homologous 
chromosomes is completed 
in: 
(Rawalpindi Board (A) 


2013) 

a) Leptotene b) 
Zygotene 

c) Pachytene d) 
Diplotene 


SARGODHA BOARD 
1) Synapsis takes place in 


(Sargodha Board (A) 


2010) 

a) Leptotene b) 
Zygotene 

c) Pachytene d) 
Diakinesis 


2) At cytokinesis, in plants, a 
membrane structure 
phragmoplast 
is formed from vesicles 
which 


originate from: 
(Sargodha Board (A) 
2011) 
a) Lysosomes 
b) Endoplasmic Reticulum 
c) Golgi complex 
d) Centrioles 
3) The microtubules are 
composed of 
a protein tubulin and traces 
of: 
(Sargodha Board (A) 


2012) 
a) DNA b) NAD 
c) FAD d) RNA 


4) The longest stage of 
Prophase I is: 
(Sargodha Board (A) 


2013) 

a) Leptotene b) 
Zygotene 

c) Pachytene d) 
Diplotene 


DERA GHAZI KHAN 
BOARD 


1) Which structure become 
visible 
cell starts dividing: 
(Dera Ghazi Khan Board (A) 
2009) 
a) Nucleus 
b) Cell membrane 
c) Chromosome 
d) Nuclear membrane 
2) The phase which can exist 
for life 
time of an organism is: 
(Dera Ghazi Khan Board (A) 
2010) 
a) S—phase b) G— 
phase 
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c) G'—phase d) G— 
phase 
3) Cell death due to tissue 
damage 
is called: 
(Dera Ghazi Khan Board (A) 
2011) 
a) Apoptosis b) 
Metastasis 
c) Necrosis d) Suicide 
4) Crossing over during 
meiosis 
occurs at the stage: 
(Dera Ghazi Khan Board Group I 
2012) 


a) Diplotene b) 
Pachytene 

c) Zygotene d) 
Leptotene 
5) Phase of extensive 
metabolic 


activities in cell cycle, is: 

(Dera Ghazi Khan Board Group II 
2012) 

a) Gl b) G2 

c) S$ d) M 
6) Spore formation in plants is 
the 

product of: 

(Dera Ghazi Khan Board Group 

I 2013) 


a) Zygote b) 
Gametogenesis 
c) Mitosis d) Meiosis 


7) Itis the period of extensive 
metabolic activity 
(Dera Ghazi Khan Board Group 
II 2013) 


a) G'—phase b) S— 
phase 

c) G’—phase d) G— 
phase 
8) During cell division, the 
nuclear 

division is called: 

(D.G.K. Board (New scheme) Group 

I- 2014-A) 


a) Cytokinesis b) 
Karyokinesis 

c) Plasmlysis d) 
Diakinesis 
9) The prophase stage in 
which the 

chromosomes become 
visible, shorten 

and thick: 


(D.G.K. Board (New scheme) Group 
I- 2014-A) 


a) Liptotene b) 
Zygotene 

c) Pachytene d) 
Diplotene 


10) In which stage of Meiosis, 
the paired 

chromosomes repel each 
other and 


begin to separate: 
(D.G.K. Board (New scheme) Group 
II- 2014-A) 


a) Leptotene b) 
Zygotene 

c) Pachytene d) 
Diplotene 


11) The phase of Mitosis which 
ensures 
equal distribution of 
chromatids in 
daughter cells is: 
(D.G.K. Board (New scheme) Group 
II- 2014-A) 


a) Prophase b) 
Metaphase 

c) Anaphase d) 
Telophase 


SAHIWAL BOARD 

1) The spreading of tumor 
cells an 

establishment of secondary 
areas 

of growth is called: 

(Sahiwal Board (A) 

2013) 
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a) Malignin b) 
Metastasis 

c) Metamorphosis d) 
Benign 
2) Mitotic apparatus is 
organized 

during: 

(Sahiwal Board 
(Academic 
Session 2012-2014) 

(A) 2014) 

a) Prophase b) 
Metaphase 

c) Anaphase d) 
Telophase 
3) Each diploid cell after 
meiosis 


produces: 
(Sahiwal Board 
(Academic 
Session 2012-2014) 

(A) 2014) 

a) Two cells b) Four 
cells 

c) Six cells d) Eight 
cells 


Chapter --22 
VARIATION AND 
GENETICS 

1MCQ 


I) From Exercise: 
1) When a single gene has 
multiple 

phenomenon is called: 

a) Codominance 

b) Epistasis 

c) Pleiotropy 

d) Sex-linkage 
2) What happens when both 
alleles of 

a gene pair independently 
express 

in a heterozygote? 

a) Dominance 


b) Incomplete dominance 
c) Over dominance 
d) Codominance 
3) A heterozygote offspring 
quantitatively exceeds the 
phenotypic expression of 
both the 
homozygote parents due 
to: 
a) Dominance 
b) Incomplete dominance 
c) Over dominance 
d) Codominance 
4) How many gene pairs 
contribute 
to the wheat grain color? 
a) One b) Two 
c) Three d) Four 
5) Who for the first time found 
white 
eye mutant in Drosophila? 
a) Morgan b) Bridges 
c) Correns d) De Varies 
6) Which of the following traits 
is 
transmitted directly from 
affected 
father to only his sons? 
a) Autosomal bb) X-linked 
c) Y-linked d) Xand Y- 
linked 
7) Which phenomenon 
reduces the 
chances of genetic 
recombination 
and variations among 
offspring? 
a) Linkage 
b) Crossing over 
c) Independent assortment 
d) Dominance 
8) Which of the following 
traits is not 
sex-linked recessive? 
a) Haemophilia 
b) Color blindness 
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c) Hypophosphatemic 
ricket 
d) tfm syndrome 
9) Which of these traits 
zigzags from 
maternal grandfather 
through a 
carrier daughter to a 
grandson? 
a) Autosomal b) X-linked 
c) Y-linked d) XandY 
linked 
10) When a haemophilic carier 
marries a normal man, who 
among her offspring may 
be 
affected: 
a) Half her children 
b) All her daughters 
c) Half of her daughters 
d) Half of her sons 
11) What is the risk of a color- 
blind 
child in a family mother is 
color- 
blind but father is normal? 
a) 100 % b) 75% 
c) 50% d) 25% 
12) What is the risk of a color- 
blind 
child in a family father is 
color- 
blind but mother is 


normal? 
a) Zero % b) 25% 
c) 50% d) 100% 


II) From Punjab Boards: 
LAHORE BOARD 
1) All the allele found in 
breeding 
population found Ia 
breeding 


population at a given time 
are 
collectively called the: 
(Lahore Board (A) 
2008) 
a) Polygene 
b) Gene pool 
c) Continuously varying trait 
d) Multiple Alleles 
2) Agene with multiple 
phenotypic 
effect is called: 
(Lahore Board (A) 
2009) 
a) Multiple allele 
b) Pleiotropic allele 
c) Polygenic allele 
d) Bombay allele 
3) ABO blood group system 
was 
discovered by: 
(Lahore Board (A) 


2009) 
a) Bernstein b) Correns 
c) Morgan d) 
Landsteiner 


4) Locus is a: 
(Lahore Board (A) 
2010) 
a) Part of DNA 
b) Position of a gene 
c) Partner of a gene 
d) Complement of a gene 


5) The individuals, which are 

universal recipients have: 

(Lahore Board (A) 

2011) 

a) A blood group 

b) B blood group 

c) AB blood group 

d) O blood group 
6) Bobbed gene in Drosophila 
is 

present on: 
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(Lahore Board Group I (A) 

2012) 

a) X chromosome 

b) Y chromosome 

c) Both on X and Y 

d) Autosome 
7) Novel phenotype of 4 O’ 
clock 

plant flower is an example 
of: 

(Lahore Board Group II (A) 
2012) 

a) Complete Dominance 

b) Co-dominance 

c) Over dominance 

d) Incomplete dominance 
8) About 50 % cases of MODY 
are 

caused by mutations in: 

(Lahore Board Group I (A) 

2013) 

a) Kinase gene 

b) Galactoxinase gene 

c) Glucokinase gene 

d) Proteinase gene 
9) Drosophila males for eye 
color 

are: 

(Lahore Board Group II (A) 
2013) 

a) Homozygous )b) 
Heterozygous 

c) Hemizygous’ d) None 
of these 
10) Drosophila males are: 

(Lahore Board 


(Acedemic session 
2010-2013) Group II 


(A) 2014) 

a) Homozygous b) 
Heterozygous 

c) Semizygous’ d) 
Hemizygous 


11) Secretors have dominant 
secretor 


Gene “Se” on chromosome: 


(Lahore Board 
(Acedemic session 
2012-2014) Group II 


(A) 2014) 

a) 9 b) 19 

ce) 21 d) 24 
12) All the genes found in 
breeding 


population constitute: 
(Lahore Board 
(Acedemic session 
2012-2014) Group I 

(A) 2014) 

a) Genotype b) 
Genome 

c) Gene frequency 4d) 
Gene Pool 


GUJRANWALA BOARD 


1) Different alleles of a gene 
that are 
both expressed in a 
heterozygous 
condition are called: 
(Gujranwala Board (A) 
2008) 
a) Co-dominance 
b) Complete dominance 
c) Over dominance 
d) Dominance 
2) Secretors have dominant 
secretor 
gene “Se” on chromosome: 
(Gujranwala Board (A) 


2009) 
a) 9 b) 19 
ce) 21 d) 24 


3) Hypophosphatemic ricket is 
an X- 

linked ---- trait: 

(Gujranwala Board (A) 

2009) 

a) Dominant b) 
Recessive 

c) Bothaandb d) Noneof 
these 
4) The genic system for the 
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determination of sex is 
present in: 
(Gujranwala Board (A) 


2010) 
a) Ginkgo b) Yeast 
c) Drosophila d) Protenor 
bug 


5) ABO blood groups were 
discovered in 1901 by: 
(Gujranwala Board (A) 


2011) 
a) Punnett b) Wiener 
c) Burnstein d) 
Landsteiner 
6) The blood serum 
containing 


antibodies is called:5 
(Gujranwala Board (A) 


2012) 

a) Antigen b) 
Immunoglobin 

c) Plasma d) 
Antiserum 


7) A gamete without any sex 
chromosome is called: 
(Gujranwala Board (A) 
2013) 
a) Autogamete b) 
Gamete 
c) Nullogamete d) Sex- 
gamete 
8) In 1901, ABO group system 
was 
discovered by: 


(Gujranwala Board (New 
Scheme) 2014-A) 


a) Punnett b) Karl 
Landsteiner 
c) Bernstein d) Weiner 


MULTAN BOARD 
1) In 1925 the genetic basis of 
ABO 
system was explained by: 
(Multan Board (A) 
2008) 


a) Landsteiner b) 
Bernstein 

c) Levine d) Botha 
and b 


2) A single gene with multiple 
phenotypic effects is 
described as: 
(Multan Board (S) 


2008) 

a) Co-dominance bb) 
Epistasis 

c) Pleiotropy d) Gene 
linkage 


3) Tongue rolling ability in 
human is 
due to a single gene: 
(Multan Board (A) 
2009) 
a) Dominant  b) Co- 
dominant 
c) Recessive d) Over 
dominant 
4) The contrasting pairs of 
alleles for 
all seven characters chosen 
by 
Mendel showed: 
(Multan Board (A) 
2009) 
a) Over dominant 
b) Complete dominance 
c) Incomplete dominance 
d) Co-dominance 
5) All the genes /alleles found 
ina 
breeding population at a 
given 
population at a given time 
are 
collectively called: 
(Multan Board (S) 
2009) 
a) Polygenes b) Multiple 
alleles 
c) Gene pool d) Linkage 
group 
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6) How many gene pairs 
contribute 
to the wheat grain color? 
(Multan Board (S) 


2009) 
a) One b) Two 
c) Three d) Four 


7) Erythroblastosis foetalis 
can occur 
if marriage occurs between: 
(Multan Board (A) 
2010) 
a) Rh+ male, Rh+ female 
b) Rh- male, Rh- female 
c) Rh+ male, Rh- female 
d) Rh- male, Rh+ female 
8) Linkage groups in man are: 
(Multan Board (S) 


2010) 
a) 21 b) 23 
c) 46 d) 42 


9) Ascaris incurve male has: 
(Multan Board (A) 
2011) 
a) 25 Chromosomes 
b) 30 Chromosomes 
c) 35 Chromosomes 
d) 40 Chromosomes 
10) The gene pairs which 
contribute 
wheat grain color are: 
(Multan Board (S) 2011) 
a) One b) Two 
c) Three d) Four 
11) A Y-linked trait, SRY on Y 
chromosome determines: 
(Multan Board (A) 


2012) 
a) Femaleness bb) Baldness 
c) Maleness d) 

Deafness 


12) Aman with blood group AB 
can 

not be the father of a son 
who has 

blood group: 


(Multan Board (S) 


2012) 
a) “CQ” b) “AB” 
C) “B” d) “A” 


13) Hypophosphatemic rickets 


(Multan Board (A) 
2013) 
a) Co-dominant trait 
b) Dominant trait 
c) Over dominant trait 
d) Recessive trait 
14) Man has linkage groups: 
(Multan Board (Old Scheme) 
(A) 2014) 
a) 23 b) 46 
€) 22 d) 92 
15) Green color blindness is 
called: 
(Multan Board (Old Scheme) 
(A) 2014) 
a) Deuteranopia bb) 


Protanopia 
c) Tritanopia d) Color 
blind 
BAHAWALPUR 
BOARD 


1) White eye gene in 
Drosophila also 
affects the shape of: 
(Bahawalpur Board (A) 


2008) 

a) Archegonium b) 
Spermatheca 

c) Skin color d) Stomach 


2) Which one is the basic unit 
of 
biological information: 
(Bahawalpur Board (A) 


2009) 
a) Polygene b) Allele 
c) Gene d) Poly trait 


3) Genes keep on hopping on 
different loci are called: 
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(Bahawalpur Board (A) 
2009) 
a) Alleles 
b) Multiple alleles 
c) Juming genes 
d) Bothaand b 
4) Green color blindness is 
called: 
(Bahawalpur Board (S) 


2009) 

a) Protanopia b) 
Tritanopia 

c) Deuteranopia d) All 
these 


5) Which syndrome is rare X- 
linked 
recessive trait: 
(Bahawalpur Board (A) 
2010) 
a) Testicular Feminization 
b) Diabetes 
c) Color blindness 
d) Hemophilia 
6) Gene for eye color in 
Drosophila is 
located on: 
(Bahawalpur Board (S) 
2010) 
a) X Chromosome 
b) Y Chromosome 
c) Two pair of Autosomes 
d) One pair of Autosomes 
7) What is the risk of a color 
blind 
child in family when father 
is color 
blind but mother is normal: 
(Bahawalpur Board (A) 


2011) 
a) 0% b) 25% 
c) 50% d) 100% 


8) The sex chromosomes were 
discovered by: 
(Bahawalpur Board (A) 
2012) 
a) Sutton b) Morgan 


c) Jordon d) Correns 
9) Eggs are Sex Determining 
factor 


in: 
(Bahawalpur Board (A) 
2013) 
a) Moth b) 
Drosophila 
c) Ascaris d) Man 


10) The position of gene on 
chromosome 
is called: 
(Bahawalpur Board (New 
Scheme) 2014-A) 
a) Habitat b) Locus 
c) Allele d) Focus 


FAISALABAD BOARD 


1) The contrasting pairs of 
allele for 

all the seven characters 
chosen by 


(Faisalabad Board (A) 
2008) 
a) Over dominance 
b) Co-dominance 
c) Complete dominance 
d) Incomplete dominance 
2) Two normal (Aa) parents 
have 
chance of albino child: 
(Faisalabad Board (A) 


2009) 
a) 25% b) 50% 
c) 75% d) 100% 


3) Each type of cone cell in 
retina has 
specific light absorbing 


protein 
called: 
(Faisalabad Board (A) 
2009) 
a) Albumin b) 
Chlorine 
c) Haemolin d) Opsin 


4) Genes keep on hopping on 
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different loci: 
(Faisalabad Board 
(A) 2010) 
a) Polygene 
allele 
c) Jumping gene d) SRY 
5) The genic system for 
determination of sex is 
present in: 
(Faisalabad Board (A) 


b) Multiple 


2011) 

a) Ginkgo b) 
Drosophila 

c) Ascaris d) Yeast 


6) The universal donor blood 
group 


(Faisalabad Board (A) 


2012) 
a) A b) B 
c) AB d) O 


7) This cross finds out the 

homozygous or 
heterozygous 

nature of the genotype: 

(Faisalabad Board (A) 

2013) 

a) Self cross b) Back 
Cross 

c) Test cross d) Dihybrid 
cross 
8) ABO blood groups were 

discovered by: 

(Faisalabad Board (Old 

Scheme) 2014) 

a) Wiener b) 
Landsteiner 

c) Punnett d) 
Burnstein 
9) Which trait is transmitted 
directly 

from an affected father to 
only his 

sons? 

(Faisalabad Board (New 

Scheme) 2014) 


a) X-linked 

b) Y-linked 

c) Autosomal 

d) X and Y linked 


RAWALPINDI BOARD 


1) The basic unit of biological 
information is: 
(Rawalpindi Board (A) 
2010) 
a) Gene b) Locus 
c) Chromosome  d) Allele 
2) Green color blindness is 
called: 
(Rawalpindi Board (A) 


2011) 

a) Deuteranopia b) 
Tritanopia 

c) Tetranopia d) 
Protanopia 


3) Secretors have dominant 
secretor 
gene “Se” on chromosome: 
(Rawalpindi Board (A) 


2012) 
a) 18 b) 19 
c) 20 d) 21 


4) Diabetics are unable to 
metabolize 
blood: 
(Rawalpindi Board (A) 


2013) 
a) Urea b) Protein 
c) Fat d) Sugar 
5) 
SARGODHA BOARD 


1) Secretor gene “Se” is 
present on 
chromosome: 
(Sargodha Board (A) 


2010) 
a) 11 b) 19 
c) 21 d) 23 
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2) About 50 % of MODY are 
caused 
by mutation in: 
(Sargodha Board (A) 
2011) 
a) Kinase gene 
b) Galactoxinase gene 
c) Hexo-isomerase gene 
d) Glucokinase gene 
3) Human skin color is 
controlled by: 
(Sargodha Board (A) 
2012) 
a) Twotofour b) Three to 
Six 
c) Fourtosix d) Seven to 
eight 
4) When different alleles of a 
gene 
are expressed in a 
heterozygous 
conditions, it is called: 
(Sargodha Board (A) 
2013) 
a) Dominance 
b) Co-dominance 
c) Over dominance 
d) Epistasis 


DERA GHAZI KHAN 
BOARD 


1) Melanocyte failure in cat 
Ccuases 

white fur and: 

(Dera Ghazi Khan Board (A) 

2009) 

a) Blindness b) 
Deafness 

c) Pigmentation d) None of 
these 
2) How many linkage groups 
man 

has: 


(Dera Ghazi Khan Board (A) 
2009) 
a) 21 b) 23 
G)-25 d) 27 
3) Deuteranopia is a blindness 
of 
color for: 
(Dera Ghazi Khan Board (A) 
2010) 
a) Red b) Blue 
c) Green d) Yellow 
4) When a gene or gene pair 
at one 
locus, interferes with or 
hides the 
effect caused by another 
gene or 
gene pair at another locus, 
the 
phenomenon is: 
(Dera Ghazi Khan Board (A) 
2011) 
a) Pleiotrophy b) 
Epistasis 
c) Co-dominance' d) 
Dominance 
5) The best example of 
inheritance of 
multiple alleles is: 
(Dera Ghazi Khan Board Group 
I 2012) 


a) MN-blood type 

b) Rh-blood type 

c) ABO-blood type 

d) MNS-blood type 
6) Example of sex limited trait 
in 

man is: 


(Dera Ghazi Khan Board Group II 
2012) 


a) Color blindness _ b) 
Baldness 

c) Beard d) Long 
hair 
7) Genes for albinism is 
located on: 
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(Dera Ghazi Khan Board Group I 

2013) 

a) X Chromosome 

b) Y Chromosome 

c) Chromosome No: 11 

d) Chromosome No: 22 
8) ABO blood system was 
discovered 

by: 
(Dera Ghazi Khan Board Group II 
2013) 


a) Mendel b) K 
Landsteiner 
c) Sutton d) Correns 


9) Incomplete dominance was 
discovered 

by 4’0 Clock plant in 1899 
by: 
(D.G.K. Board (New scheme) Group 
I- 2014-A) 


a) Deveries b) 
Jhannsen 

c) Carl Correns d) 
Tscharrmach 


10) The cross which is used to 
find out the 
homozygous or 
heterozygous nature 
of the genotype is called: 
(D.G.K. Board (New scheme) Group 
II- 2014-A) 
a) Test cross 
b) Reciprocal cross 
c) Monohybrid cross 
d) Dihybrid cross 
SAHIWAL BOARD 


1) The genic system for 
determination of sex is 
present in 
(Sahiwal Board (A) 


2013) 
a) Ginkgo b) Ant 
c) Ascaris d) Yeast 


2) ABO blood group system is 
enclosed by a single 
polymorphic 
gene with: 


(Sahiwal Board 
(Academic 
Session 2012-2014) 

(A) 2014) 

a) Three multiple alleles 

b) Four multiple alleles 

c) Five multiple alleles 

d) Six multiple alleles 


Chapter --23 
BIOTECHNOLOGY 
1MCQ 


I) From Exercise: 
1) Which of these is a true 
statement? 
a) Both plasmids and 
viruses can 
serve as vector. 
b) Plasmids can carry 
recombinant 
DNA but viruses can not. 
c) Vectors can carry only the 
foreign 
gene into the host cell. 
d) Only gene therapy uses 
vectors. 
e) Both c and d are correct. 
2) Which of these is a benefit 
to 
having insulin produced by 
biotechnology? 
a) It is just as effective 
b) It can be mass produced 
c) It is non-allergic 
d) It is less expensive 
e) All of these are correct 
3) Restriction fragment length 
polymorphism (RFLPs): 
a) Are achieved by using 
restriction 
enzymes 
b) Identify individuals 
genetically 
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c) Are the basis for DNA 
finger 
prints 
d) Can be subjected to gel 
electrophoresis 
e) All of these are correct 
4) Which of these would you 
not 
expect to bea 
biotechnology 
product? 
a) Vaccine 
b) Modified enzyme 
c) DNA probes 
d) Protein hormones 
e) Steroid hormones 
5) What is the benefit of using 
a 
retrovirus as a vector in 
gene 
therapy? 
a) It is not able to enter cells. 
b) It incorporates the foreign 
gene 
into the host chromosome 
c) It eliminates a lot of 
unnecessary 
steps 
d) It prevents infection by 
other 
viruses 
e) Both b and C are correct 
6) Gel electrophoresis: 
a) Can not be used on 
nucleotides 
b) Measures the size of 
plasmids 
c) Tells whether viruses are 
infectious 
d) Measure the change and 
size of 
proteins and DNA 
fragments 
e) All of these are correct 
7) Which of these is 
incorrectly 


matched? 

a) Protoplast - Plant cell 
engineering 

b) REFLPs ----- DNA finger 
printing 

c) DNA polymerase --- PCR 

d) DNA ligase -- Maping 
human 


chromosomes 


II) From Punjab Boards: 
LAHORE BOARD 


1) The enzyme that extracted 
from 
Thermos equatius 
bacterium is: 
(Lahore Board (A) 
2008) 
a) DNA polymerase 
b) Tag polymerase 
c) DNA polymeras and Taq 
polymerae 
d) RNA polymerase 
2) Cystic fibrosis patients lack 
a gene 
that codes for 
transmembrane 
carrier of: 
(Lahore Board (A) 
2009) 
a) Clciumions b) Sodium 
ions 
c) Chloride ion d) 
Potassium ion 
3) The first restriction enzyme 
was 
isolated by: 
(Lahore Board (A) 


2010) 
a) Kary Mullis b) Hamilton 
d) Sanger d) Maxam 


4) A full set of gene of an 
individual 
is called: 
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(Lahore Board (A) 


2011) 

a) Gene pool b) 
Genome 

c) Phenotype d) 
Genotype 


5) Polyhydroxy butyrate is 
called: 
(Lahore Board Group I (A) 
2012) 
a) Antithrombin III 
b) Nutra Sweet 
c) Biodegradeble plastic 
d) Luciferin 
6) A balloon catheter is used 
to treat 
a problem of: 
(Lahore Board Group II (A) 
2012) 
a) SCID 
b) Hypercholesterolemia 
c) Cystic fibrosis 
d) Closed artery 
7) Children with severe 
combined 
immunodeficiency 
syndrome 
(SCID) lack enzyme: 
(Lahore Board Group I (A) 
2013) 
a) Adenosine deaminase 
(ADA) 
b) LH 
c) FSH 
d) Vasopressin 
8) Aspartame is a: 
(Lahore Board Group II (A) 
2013) 


a) Dipeptide b) 
Tripeptide 

c) Pentapeptide dd) 
Polypeptide 


9) Soybeana have been made 
resistant to a common: 
(Lahore Board 
(Acedemic session 


2010-2013) Group II 


(A) 2014) 

a) Herbicide b) 
Fungicide 

c) Pesticide d) 
Insecticide 


10) In 1958, F.C. Steward grew 
a 
complete carrot plant from 
tiny 
piece of: 
(Lahore Board 


(Acedemic session 
2012-2014) Group II 


(A) 2014) 
a) Pith b) Cortex 
c) Xylem d) Phloem 


11) Genomic library is a 
collection of 
bacterial or bacteriophage: 
(Lahore Board 
(Acedemic session 
2012-2014) Group I 
(A) 2014) 
a) Genotype b) 
Genome 
c) Gene pool d) Clones 


GUJRANWALA BOARD 


1) Natural extra chromosomal 
circular DNA in bacteria are 
called: 

(Gujranwala Board (A) 

2008) 

a) Endonucleases 

b) Restriction enzymes 
c) Plasmids 

d) Phage viruses 

2) Which one is the human 

smallest 
chromosome? 

(Gujranwala Board (A) 


2009) 
a) 12 b) 14 
c) 20 d) 22 


4) A genome is a full set of 
genes of: 
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(Gujranwala Board (A) 


2010) 
a) Acell b) A tissue 
c) Anindividual d) A 
population 


5) The enzyme luciferase is 
produced 
by an insect called: 
(Gujranwala Board (A) 
2011) 
a) Housefly b) Firefly 
c) Butterfly d) Tsetse fly 
6) Commonly used restriction 
enzyme is: 
(Gujranwala Board (A) 


2012) 
a) Plasmid b) pSC 101 
c) pBR 322 d) Eco Ri 


7) Cell suspension cultures of 

Digitalis lanata produce: 

(Gujranwala Board (A) 

2013) 

a) Antitoxin b) 
Digitoxin 

c) Polludrin d) Quinine 
8) The base pairs in human 
genome are: 

(Gujranwala Board (New 

Scheme) 2014-A) 

a) Two millions b) Three 
billions 

c) Four billions d) Five 
billions 


MULTAN BOARD 
1) The means by which 


recombinant 
is introduced into the host 
cell is 
called: 
(Multan Board (A) 
2008) 
a) Plasmid b) Vector 


c) Botha nad b d) None 


2) The antibodies obtained 
from 
genetically engineered 
plants are: 
(Multan Board (S) 
2008) 
a) Inexpensive b) 
Pathogen free 
c) Less effective d) Botha 
and b 
3) PCR is done by a machine: 
(Multan Board (A) 


2009) 

a) Thermocycler b) 
Replicator 

c) Cycler d) 
Chemocycler 


4) The cell suspension of 
Cinchona 

ledgeriana are used to 
produce a 

chemical substance: 

(Multan Board (S) 

2009) 

a) Quanine 

c) Vernonia 
acid 
5) An antibody made by 
soybeans 

can be used as treatment 
for: 


b) Digitoxin 
d) Ricinoleic 


(Multan Board (A) 

2010) 

a) AIDS 

b) Hepatitis 

c) Herpes simplex 

d) Genital herpes 
6) The Enzyme that can be 
used to 

treat a Human Lysosome 


Storage 
Disease is: 
(Multan Board (S) 
2010) 


a) Galactosidase 
b) B- galactosidae 
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Cc) a- galactosidase 
d) Ligase 
7) In which year Hamilton O 
Smith, 
at John Hopkins University, 
isolated the first Restriction 
Enzyme? 
(Multan Board (A) 


2011) 
a) 1965 b) 1970 
(oH a eo kro) d) 1980 


8) The advantage of Meristem 
culture is that Meristem, 
unlike 
other portions of the plant 
is free 


of: 
(Multan Board (S) 
2011) 
a) Protozoans b) 
Viruses 
c) Fungi d) 
Bacteria 


9) Adult transgenic tobacco 
plant 
glowed when sprayed with 
the 
substrate: 
(Multan Board (A) 


2012) 

a) Luciferon b) 
Luciferin 

c) Luciferol d) 
Luciferase 


10) The entire collection of 
bacterial 
or bacteriophage clones 
that 
contain all genes of those 
organisms is called: 
(Multan Board (S) 


2012) 

a) Genome b) 
Succession 

c) Gene pool d) Gene 
flow 


11) The cells which cling to an 
egg 
after ovulation are called: 
(Multan Board (A) 


2013) 

a) Cumulus b) Ovary 
cells 

c) Heap d) Plethora 


12) Somatic embryos 
encapsulated in 

a protective hydrated gel 
are 

called: 

(Multan Board (Old Scheme) 

(A) 2014) 

a) Artificial flowers 

b) Artificial leaves 

c) Artificial seeds 

d) Artificial fruits 
13) The Polymerase Chain 
Reaction 

(PCR) was developed in 
1983 by: 

(Multan Board (New Scheme) 

(A) 2014) 

a) Kary B. Mullis 

b) Gottlieb Haberlandt 

c) Theodore M. Klein 

d) J. Craig. Venter 


BAHAWALPUR 
BOARD 


1) In cell granules a weed 
mouse- 
eared cress has been 
engineered 
to produce biodegradable: 
(Bahawalpur Board (A) 


2008) 
a) Iron b) Plastic 
c) Lipids d) Acids 


2) Thermus aquaticus is also 
known 
as: 
(Bahawalpur Board (A) 
2009) 
a) Tag polymerase 
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b) DNA polymerase 
c) RNA polymerase 
d) Tag ligase 
3) To search a gene library for 
certain gene, scientists 
use: 
(Bahawalpur Board (S) 


2009) 
a) A probe b) Vector 
c) Primer d) All 
these 


4) To cure paarkinson’s 
disease 

dopamine producing cells 
could 


be grafted directly into the: 


(Bahawalpur Board (S) 


2010) 

a) Blood b) 
Stomach 

c) Brain d) 
Kidneys 


5) Antibodies made by 
soybean are 
used to cure: 
(Bahawalpur Board (A) 
2011) 
a) Tumor cells 
b) Mumps 
c) Genetal Herpes 
d) Cystic Fibrosis 
6) Cystic fibrosis Patients lack 
a gene 
that codes for trans- 
membrane 
carrier of: 
(Bahawalpur Board (A) 
2012) 
a) Sulphate ions 
b) Corbonate ions 
c) Chloride ions 
d) Bromide ions 
7) Polyhydroxy Butyrate is 
called: 
(Bahawalpur Board (A) 
2013) 


a) Antithrombin III 

b) Nutra Sweet 

c) Luciferin 

d) Biodegradable Plastic 
8) Cases of disputed 
paternhood can be 

solved with the help of: 

(Bahawalpur Board (New 

Scheme) 2014-A) 

a) DNA finger printing 

b) RNA finger printing 

c) Cloning 

d) Gene sequencing 


FAISALABAD BOARD 
1) The gene of interest could 
be 
placed on: 
(Faisalabad Board (A) 


2008) 

a) Regulator b) 
Vector 

c) Indicator d) Scissor 


2) DNA polymerase enzyme is 
extracted from: 
(Faisalabad Board (A) 


2009) 

a) Virus b) 
Bacteria 

c) Fungi d) 
Protist 


3) DNA finger prints can be 
prepared from: 
(Faisalabad Board (A) 


2010) 
a) Plasma b) Lymph 
c) Serum d) Blood 


4) DNA polymerase enzyme 
was 
isolated from: 
(Faisalabad Board (A) 


2011) 
a) Bacteria b) Viruses 
c) Fungi d) Protozoa 


5) Recombinant DNA is 
introduced 
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into the host cell by means 
of: 
(Faisalabad Board (A) 


2012) 

a) Fungus b) 
Bacterium 

c) Vector d) Virus. 


6) Which of these would you 
expect 
to be a biotechnology 
product: 
(Faisalabad Board (Old 
Scheme) 2014) 


a) DNA probe b) 
Protein 

c) Steroid d) 
Vaccine 
7) Cystic fibrotic patients lack 
a gene 

that codes for trans- 
membrane 

Carrier of: 


(Faisalabad Board (New 
Scheme) 2014) 
a) Chloride ion 
b) Sodium ion 
c) Calcium ion 
d) Magnesium ion 


RAWALPINDI BOARD 


1) All suspension cultures of 
Digitalis lanata produce: 
(Rawalpindi Board (A) 


2010) 

a) Quinine b) 
Digitoxin 

c) Ricinodeic acid d) 
Vernonia 


2) Which of these you would 
expect 
to be a Biotechnology 
product: 
(Rawalpindi Board (A) 
2011) 
a) Vaccine b) DNA 
probe 
c) Protein d) Steroid 


3) Meristem is: 
(Rawalpindi Board (A) 


2012) 

a) Virus free b) Bacteria 
free 

c) Fungi free d) 


Pathogen free 
4) A commonly used 


restriction 
enzyme is: 
(Rawalpindi Board (A) 
2013) 
a) EcoRi b) EcoR2 
c) EcoR; d) EcoR, 


SARGODHA BOARD 
1) DNA polymerase is 


extracted 

from: 

(Sargodha Board (A) 

2010) 

a) Virus b) Bacteria 

c) Fungi d) Protists 
2) An antibody made by 
soybean 


can be made as treatment 

for: 
(Sargodha Board (A) 

2011) 

a) AIDS 

b) Herpes simplex 

c) Genital herpes 

d) Hepatitis C 
4) PSC 101 has antibiotic 
resistance 

gene for: 

(Sargodha Board 


(A) 2012) 

a) Tetracycline b) 
Ampicillin 

c) Neomycin b) 
Ergotine 


5) Which of the following is 
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produced by transgenic 
plants as 

well as transgenic bacteria: 

(Sargodha Board 

(A) 2013) 

a) Antibodies 

b) Hepatitis B vaccine 

c) Insulin 

d) Human growth hormone 


DERA GHAZI KHAN 


BOARD 
1) The growth of a tissue in an 
artificial medium is called: 
(Dera Ghazi Khan Board (A) 
2009) 


a) Cloning b) Tissue 
culture 

c) Gene therapy d) 
Angioplasty 
2) Antithrombin ITI for 
preventing 


blood clots during surgery 
is 

currently being produced by 
a 

herd of: 

(Dera Ghazi Khan Board (A) 

2010) 

a) Cats b) Dogs 

c) Cows d) Goats 
3) The enzyme luciferase is 
produced 

by an insect commonly 
known as 

the: 

(Dera Ghazi Khan Board (A) 

2011) 

a) House fly b) Butter 
fly 

c) Caddis fly d) Fire fly 
4) Gene of interest is joined to 
the 

open ends of plasmids by: 


(Dera Ghazi Khan Board Group I 
2012) 
a) DNA ligase 
b) DNA polymerase 
c) RNA polymerase 
d) Helicase 
5) DNA polymerase enzyme is 


extracted from: 
(Dera Ghazi Khan Board Group II 
2012) 


a) Viruses b) Fungi 

c) Animals d) Bacteria 
6) Tag polymerase was 
isolated 

from: 


(Dera Ghazi Khan Board Group I 
2013) 
a) Viruses b) Bacteria 
c) Plants d) Algae 
7) Aspartame is a: 
(Dera Ghazi Khan Board Group II 
2013) 
a) Monopeptide _ b) 
Dipeptide 
c) Tripeptide d) 
Polypeptide 
8) Recombinant DNA is 
introduced into 
the host cell by means of a: 
(D.G.K. Board (New scheme) Group 
I- 2014-A) 
a) Vector b) Phage 
c) Bacterium d) Fungus 
9) The enzyme which joins two 
pieces of 
DNA, is: 
(D.G.K. Board (New scheme) Group 
II- 2014-A) 
a) DNA polymerase I 
b) DNA ligase 
c) Restriction endonuclease 
d) DNA polymerase III 
SAHIWAL BOARD 
1) Which one is not 
biotechnology 
product: 
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(Sahiwal Board (A) 

2013) 

a) Hepatitis B vaccine 

b) Tissue plasmingen activator 

c) Human growth hormone 

d) Hemophilia factor I 
2) Tag polymerase is obtained 
from: 

(Sahiwal Board 


(Academic 
Session 2012-2014) 

(A) 2014) 

a) Fungus b) Algae 

c) Bacterium d) Virus 
Chapter --24 
HEVOLUTION 

1MCQ 


I) From Exercise: 
1) The gill pouches of 
mammals and 
birds’ embryos are: 
a) Support “Ontogony 
recapitulates phylogeny” 
b) Homologous structures 
c) Used by the embryos to 
breathe 
d) Evidence for the 
degeneration of 
unused body parts 
2) Darwin’s theory, as 
represented in 
“The Origin of Species,” 
mainly 
concerned: 
a) How new species arise 
b) The origin of life 
c) How adaptations evolve 
d) How extinctions occur 
e) The genetics of evolution 
3) The smallest biological unit 
that 
can evolve over time is: 
a) A particular cell 


b) An individual organism 
c) A population 
d) A species 
e) An ecosystem 
4) Agene pool consists of: 
a) All the alleles exposed to 
natural 
selection 
b) The total of all alleles 
present in 
a population 
c) The entire genome of a 
reproducing individual 
d) The frequencies of the 
alleles for 
a gene locus within a 
population 
e) All the gametes ina 
population 
5) Ina population with two 
alleles for 
a particular locus B and b, 
the 
allele frequency of B is 0.7. 
What 
would be the frequency of 
heterozygote if the 
population is in 
Hardy-Weinberg 


equilibrium? 

a) 0.7 b) 0.42 

c) 0.49 d) 0.09 

e) 0.21 
6) Ina population that is in 
Hardy- 


Weinberg equilibrium, 16 % 
of the 

individuals show the 
recessive 

trait. What is the frequency 
of the 

dominant allele in the 
population: 

a) 0.84 b) 0.36 

c) 0.6 d) 0.4 e) 0.48 
7) Selection acts directly on: 
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a) Phenotype 

b) Genotype 

c) The entire genome 

d) Each allele 

e) The entire gene pool 


II) From Punjab Boards: 
LAHORE BOARD 


1) Ina population with two 
alleles for 

a particular locus B and b, 
the 

allele frequency of B is 0.7. 
What 

would be the frequency of 

heterozygote if the 
population is in 

Hardy-Weinberg 


equilibrium: 
(Lahore Board (A) 
2008) 
a) 0.42 b) 0.49 
d) 0.03 e) 0.21 


2) Archeobacteria can tolerate 
temperature upto: 
(Lahore Board (A) 


2009) 
a) 100 °C b) 130°C 
c) 150 °C d) 120°C 


3) The main reason for the 
extinction 
of species is: 
(Lahore Board 
(A) 2010) 
a) Population 
b) Overproduction 
c) Habitat distruction 
d) Parasitism 
4) Wallace developed a theory 
of 
natural selection 
essentially 
identical to: 
(Lahore Board (A) 
2011) 


a) Lamarck b) 
Linnaeus 
c) Darwin d) Hutton 


5) Essay on the principle of 
population was published 
by: 
(Lahore Board Group I (A) 
2012) 
a) Darwin b) Wallace 
c) Linnaeus d) Malthus 
6) Endosymbiont hypothesis 
was 
proposed by: 
(Lahore Board Group II (A) 
2012) 
a) Cuvier b) Lyell 
c) Marguilis d) Malthus 
7) The armored mammal that 
live in 
America is: 
(Lahore Board Group I (A) 
2013) 


a) Echidna b) Pangolin 
c) Porcupine d) 
Armadillo 


8) Respiratory protein found 
in all 

aerobic species is: 

(Lahore Board Group II (A) 
2013) 

a) Cytochrome a 

b) Cytochrome b 

c) Cytochrome c 

d) Cytochrome a3 
9) Eukaryotes are thought to 
have 

first appeared about: 

(Lahore Board 
(Acedemic session 
2010-2013) Group II 

(A) 2014) 

a) 3.5 billion years 

b) 1.5 billion years 

c) 420 million years 

d) 150 million years 
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10) Darwin’s “Oigin of 
Species” was 
published in: 
(Lahore Board 
(Acedemic session 
2012-2014) Group II 


(A) 2014) 
a) 1840 b) 1859 
c) 1865 d) 1890 

11) Archeobacteria can tolerate 
Temperature: 


(Lahore Board 
(Acedemic session 
2012-2014) Group I 


(A) 2014) 
a) 45°C b) 85°C 
c) 100°C d) 120°C 


GUJRANWALA BOARD 


1) The group of interbreeding 
individual belonging to a 
particular species and 

sharing a 
common geographic area 

are 
called: 

(Gujranwala Board (A) 

2008) 

a) Species b) 

Population 
c) Individual d) None of 

these 

2) Eukaryotes are thought to 

have 
first appeared about --- 


billion 

years ago: 

(Gujranwala Board (A) 

2009) 

a) 1.5 b) 2.5 

C): 3.5 d) 4.5 
3) Ina population that is in 
Hardy- 


Weinberg equilibrium, 16 % 
of the 

individuals show the 
recessive 


trait. What is the frequency 
of the 
dominant allele in the 
population: 
(Gujranwala Board (A) 


2010) 
a) 0.48 b) 0.36 
c) 0.84 d) 0.4 


4) According to endosymbiont 
hypothesis, the aerobic 
bacteria 
developed into: 
(Gujranwala Board (A) 
2011) 
a) Ribosomes 
b) Lysosomes 
c) Mitochondria 
d) Golgi apparatus 
5) Armadillo, the armored 
mammals 
live only in: 
(Gujranwala Board (A) 


2012) 

a) Europe b) 
America 

c) Australia d) Asia 


6) Acquired characteristics of 
an 
individual cannot be: 
(Gujranwala Board (A) 


2013) 

a) Inherited b) 
Flourished 

c) Lost d) Migrated 


7) In natural selection, the 
environment 

plays role affecting the 
proportions of 

gene in: 

(Gujranwala Board (New 

Scheme) 2014-A) 

a) Population b) 
Community 

c) Area d) Biome 


MULTAN BOARD 
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1) Emigration and 
immigration of 
members of a population, 
cause 
disturbance in the: 
(Multan Board (A) 


2008) 

a) Genetic drift b) 
Genotype 

c) Gene pool d) 
Phenotype 


2) Endosymbiont hypothesis 
was 
proposed by: 
(Multan Board (S) 
2008) 
a) Wallace b) Lynn 
Morgulis 
c) Lamarck d) Linnaeus 
3) Variations are raw material 
for: 
(Multan Board (A) 
2009) 
a) Mutation b) 
Evolution 
c) Adaptation d) Migration 
4) Endosymbiont hypothesis 
was 
proposed by: 
(Multan Board (S) 
2009) 
a) A. R. Wallace 
b) Lynn Morgulis 
c) Darwin 
d) Lamarck 
5) Ina population that is in 
Hardy- 
Weinberg equilibrium, 16 % 
of the 
individuals show the 
recessive 
trait. What is the frequency 
of the 
dominant allele in the 
population: 


(Multan Board 


(A) 2010) 
a) 0.84 b) 0.48 
c) 0.36 d) 0.16 


6) Endosymbiont hypothesis 
was 
proposed by: 
(Multan Board (S) 


2010) 
a) Wallace b) Lyell 
c) Lamarck d) Lynn 
Margulis 


7) Which of the following 
believe in 
theory of special creation? 
(Multan Board (A) 


2011) 
a) Linnaeus b) Darwin 
c) Lyell d) Lamarck 


8) Lamarck was in charge of 
invertebrate collection at 
the 
Natural History Museum in: 
(Multan Board (S) 


2011) 
a) Paris b) London 
c) Berlin b) Bonn 


9) A species which is in 
imminent 
danger of extinction 
throughout 
its range is called: 
(Multan Board (A) 
2012) 
a) Scarce Species 
b) Threatened Species 
c) Rare Species 
d) Endangered Species 
10) The total aggregation of 
genes ina 
population at any time is 
called: 
(Multan Board (S) 
2012) 
a) Genome b) 
Succession 
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c) Gene pool d) Gene 
flow 
11) The change in a frequency 
of 
allele at a locus that occurs 
by 
chance is called: 
(Multan Board (A) 
2013) 
a) Gene pool b) Genetic 
c) Genetic drift d) 
Mutation 
12) The ultimate source of all 
changes 
is: 
(Multan Board (Old Scheme) 
(A) 2014) 
a) Mutation b) 
Migration 
c) Genetic drift d) 
Selection 
13) According to 
Endosymbiont 
Hypothesis, the aerobic 
bacteria 
developed into: 
(Multan Board (New Scheme) 
(A) 2014) 
a) Ribosome 
b) Lysosome 
c) Mitochondria 
d) Golgi Apparatus 


BAHAWALPUR 
BOARD 


1) Archeobacteria can tolerate 
high 
temperature upto: 
(Bahawalpur Board (A) 


2009) 
a) 130°C b) 100°C 
c) 120°C d) 115°C 


2) Arespiratory protein found 
in all 
aerobic species is: 
(Bahawalpur Board (S) 
2009) 


a) Cytochrome a 

b) Cytochrome b 

c) Cytochrome c 

d) Cytochrome d 
3) Organs functionally alike 
but 

structurally different are: 

(Bahawalpur Board (A) 


2010) 

a) Homologous b) 
Analogous 

c) Heterologous’ d) 
Isologous 


4) The integradation of the 
principle 
of genetics and evolution is 
called: 
(Bahawalpur Board (S) 
2010) 
a) Neo Darwinism 
b) Theory of Natural Selection 
c) Lamarckism 
d) Mendelian 
5) In human beings, the 
Eustachian 
Tube connects the ear with 
the: 
(Bahawalpur Board (A) 
2011) 
a) Throat b) Trachea 
c) Nasal Cavity d) Ear 
6) The Vermiform Appendix is 
vestigial organ in: 
(Bahawalpur Board (A) 


2012) 

a) Carnivores b) 
Fungivores 

c) Herbivores d) 
Omnivores 


6) Ultimate Source of 
Evolution is: 
(Bahawalpur Board (A) 
2013) 
a) Selection b) Mutation 
c) Migration d) Random 
mating 
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7) Arespiratory protein which 
is present 

in all aerobic organisms is: 

(Bahawalpur Board (New 

Scheme) 2014-A) 

a) Hemoglobin b) 
Myoglobin 

c) Cytochromea_ d) 
Cytochrome c 


FAISALABAD BOARD 
1) The rudimentary structures 
that 

had important function in 

ancestors in the remote 
past are 

said to be: 

(Faisalabad Board (A) 

2008) 

a) Visceral organs 

b) Vestigial organs 

c) Assimilatory organs 

d) Functional organs 
2) Gill pouches in humans 


develop 
into: 
(Faisalabad Board (A) 
2009) 
a) Pharynx b) Larynx 
c) Syrinx d) 


Eustachian tube 
3) Endosymbiont theory 
explains 
origin of: 
(Faisalabad Board (A) 
2010) 
a) Cell 
b) Prokaryotic cell 
c) Eukaryotic cell 
d) Ribosome 
4) The ultimate source of all 
evolutionary changes, 
which affect 
gene frequency, is: 
(Faisalabad Board (A) 
2011) 


a) Selection b) 
Migration 
c) Mutation d) 


Genetic drift 
5) An essay on the Principle of 
Population was published 


by: 
(Faisalabad Board (A) 
2012) 
a) Sutton b) Lyell 
c) Malthus d) Darwin 


6) Which scientist believed in 
divine 
creation? 
(Faisalabad Board (A) 


2013) 
a) Linnaeus b) Darwin 
c) Lyell d) Cuvier 


7) Eessay on the Principle of 
Population was published 


by: 
(Faisalabad Board (Old 

Scheme) 2014) 

a) Sutton b) Darwin 

c) Lyell d) Malthus 
8) A group of bacteria that 
can 

tolerate temperature up to 
120 OC: 

(Faisalabad Board (New 

Scheme) 2014) 

a) Eubacteria 

b) Mycoplasma 

c) Archaeobacteria 

d) E.coli 

RAWALPINDI BOARD 
1) Who out of the following 
scientists 

believed in Devine Creation? 

(Rawalpindi Board (A) 


2010) 

a) Darwin b) 
Lamarck 

c) Linnaeus d) Wallace 


2) The vermiform appendix is 
a 
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vestigial organ in: 
(Rawalpindi Board (A) 


2011) 

a) Herbivores b) 
Carnivores 

c) Omnivores d) 
Fungivores 


3) Eustachean tubes connect 
throat 
with: 
(Rawalpindi Board (A) 


2012) 

a) Eyes b) Middle 
ear 

c) Nose d) Tongue 


4) The change in frequency of 
alleles 
at a locus that occurs by 
chance is: 
(Rawalpindi Board (A) 


2013) 
a) Gene pool b) Mutation 
c) Migration d) Genetic 
drift 


SARGODHA BOARD 
1) Lyell published the 
principle of --: 
(Sargodha Board (A) 


2010) 

a) Population b) 
Community 

c) Biome d) Ecology 


2) Aspecies which is in 
imminent 

danger of extinction 
through its 

range is called: 

(Sargodha Board (A) 

2011) 

a) Scare species 

b) Threatened species 

c) Rare species 

d) Endangered species 


3) The ultimate source of all 
changes 
is: 
(Sargodha Board (A) 


2012) 

a) Evolution b) 
Mutation 

c) Genetic drift d) 
Migration 


4) The first person who argued 
with 

evidences that species have 

undergone evolution and 
were not 

specially created in their 


present 
form, was: 
(Sargodha Board (A) 
2013) 
a) Aristotle b) Darwin 
c) Linnaeus d) 
Lamarck 


DERA GHAZI KHAN 


BOARD 
1) Which one of the following 
is not 
declared as extinct species 
in 
Pakistan: 
(Dera Ghazi Khan Board (A) 
2009) 
a) Indian Rhino b) Asian 
lion 
c) Cheetah d) Green 
parrot 
2) Ina population with two 
alleles for 
a particular locus B and b, 
the 
allele frequency of B is 0.7. 
What 
would be the frequency of 
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heterozygote if the 
population is in 
Hardy-Weinberg 
equilibrium? 
(Dera Ghazi Khan Board (A) 
2010) 
a) 0.09 b) 0.21 
c) 0.42 d) 0.49 
3) The armored mammal that 
lives 
only in America is the: 
(Dera Ghazi Khan Board (A) 
2011) 


a) Armadillo b) 
Pengulin 

c) Echidna d) 
Porcupine 


4) Carolus Linnaeus believed 
in: 
(Dera Ghazi Khan Board Group I 

2012) 

a) Natural Selection 

b) Special Creation 

c) Uniformittarinism 

d) Inheritance of Acquired 

Characters 

5) Ultimate source of 
evolution is: 

(Dera Ghazi Khan Board Group II 
2012) 


a) Migration b) 
Mutation 

c) Random mating d) 
Selection 


6) Ancestors of all life forms: 
(Dera Ghazi Khan Board Group I 
2013) 
a) Algae b) Virus 
c) Prokaryotes d) Fungi 
7) Who published the essay on 
the “ 
Principle of Population”: 
(Dera Ghazi Khan Board Group II 
2013) 
a) Wallace b) Lamarck 
c) Malthus d) Lyell 


8) Who believed in theory of 
Special 
Creation: 
(D.G.K. Board (New scheme) Group 
I- 2014-A) 


a) Lamarck b) 
Darwin 

c) Carlous Linnaeus d) 
Lyell 


9) A group of interbreeding 
individuals 

belonging to a particular 
species and 

sharing a common 
geographic area is 

called: 

(D.G.K. Board (New scheme) Group 

II- 2014-A) 


a) Community b) 
Population 

c) Ecosystem d) 
Biosphere 


SAHIWAL BOARD 
1) Emigration and 
immigration of 
members of a population 
cause 
disturbance in the: 
(Sahiwal Board (A) 


2013) 

a) Genotype b) 
Phenotype 

c) Gene pool d) Genetic 
drift 


2) Book “The Origin of 
Species” was 


written by: 
(Sahiwal Board 
(Academic 
Session 2012-2014) 

(A) 2014) 

a) Linnaeus b) Darwin 

c) Lamarck d) 

Wallace 


Chapter --25 
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ECOSYSTEM 
LMCQ 


I) From Exercise: 
1) The study of relationships 
of 

organisms to their 
environment is 


known as: 

a) Biology b) Ecology 

c) Zoology d) 
Morphology 


2) Similar group of individuals 
who 
can interbreed and produce 
organisms of their own kind 
forms 


a: 
a) Population b) 
Community 
c) Species d) 
Succession 


3) When living and non-living 

components interact to 
produce a 

stable system in which 
exchange of 

material with flow of energy 
takes 

place, it forms a/an: 

a) Environment 

b) Ecosystem 

c) Stable Community 

d) Ecological Succession 
4) Living organisms can 
prepare 

their own food are: 

a) Predators b) Parasites 

c) Producers d) Prey 
5) The living organisms which 
can 

not prepare their own food 
but 

obtain ready-made from 
others, 


are: 
a) Primary and Secondary 
Consumers 
b) Secondary and Tertiary 
Consumers 
c) Only Primary Consumers 
d) Consumers 


II) From Punjab Boards: 
LAHORE BOARD 


1) The living organisms which 
can 
prepare their own food are: 
(Lahore Board (A) 
2008) 
a) Heterotrophs 
b) Green plants 
c) Producers 
d) Green plants and producers 
2) The symbiotic relationship 
in 
which both partners get 
benefit is: 
(Lahore Board (A) 
2009) 
a) Commensalism 
b) Mutualism 
c) Commensalism and 
mutualism 
d) None of these 
3) Which is nota 
micronutrient: 
(Lahore Board 
(A) 2010) 
a) Zinc b) Iron 
c) Sulphur 4d) Iodine 
4) The green plants which 
capture 
and bring light energy into 
ecosystem are: 
(Lahore Board (A) 
2011) 
a) Scavengers  )b) 
Decomposers 
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c) Consumers. d) 
Producers 
5) Crustaceans with a spiny 
projection on these 
planktonic 
creatures help to keep them 
from 
sinking: 
(Lahore Board Group I (A) 
2012) 
a) Porpoise b) Whale 
c) Copepod d) Bobcat 
6) Who proposed the term 
niche: 
(Lahore Board Group IT (A) 
2012) 
a) Haeckle b) Grinnell 
c) Linnaeus d) Lamrck 
7) The succession in pond is 
called: 
(Lahore Board Group I (A) 
2013) 
a) Derosere b) Xerosere 
c) Hydrosere d) 
Mesosere 
8) Succession starts on dry 
soil is 
called: 
(Lahore Board Group IT (A) 
2013) 


a) Hydrosere b) Xerosere 
c) Derosere d) 
Desertification 


9) In 1917 Joseph Grinnell an 
American Ornithologist first 
prposed the term: 

(Lahore Board 

(Acedemic session 

2010-2013) Group II 


(A) 2014) 
a) Ecology b) Habitat 
c) Biome d) Niche 


10) Who proposed the term 
Niche in 
Ecology: 
(Lahore Board 
(Acedemic session 


2012-2014) Group II 


(A) 2014) 
a) Haeckel b) Grinelle 
c) Etton d) Darwin 


11) Biome is a: 
(Lahore Board 
(Acedemic session 
2012-2014) Group I 

(A) 2014) 

a) Simple community 

b) Complex community 

c) Regional community 

d) Climax community 


GUJRANWALA BOARD 


1) The succession in pond is 
called: 
(Gujranwala Board (A) 


2008) 

a) Derosere b) 
Hydrosere 

c) Mesosere d) None of 
these 


2) Who first proposed the 
term 
“Niche” in ecology: 
(Gujranwala Board (A) 


2009) 

a) Haekel b) Joseph 
Girnnell 

c) Morgan d) Sutton 


3) Which is not a micro- 
nutrient: 
(Gujranwala Board (A) 


2010) 
a) Zinc b) Iron 
c) Sulphur d) Iodine 


4) In ecosystem 2" trophic 
level is 

consisted of: 

(Gujranwala Board (A) 

2011) 

a) Producers 

b) Primary consumers 

c) Secondary consumers 

d) Tertiary consumers 
5) A change in the community 
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structure of an ecosystem 
over a 

period of time is: 

(Gujranwala Board (A) 

2012) 

a) Niche 

b) Unstable ecosystem 

c) Succession 

d) Pioneer 
6) Primary succession which 
starts in 

a pond ecosystem is termed 
as: 

(Gujranwala Board (A) 


2013) 

a) Ecosphere b) 
Derosere 

c) Hydrosere d) 
Xerosere 


7) In 1917, term niche was 
first proposed 

by American Ornithologist 
named: 

(Gujranwala Board (New 

Scheme) 2014-A) 

a) Charles Eltarf  )b) 
Joseph Grinnell 

c) Ernst Haeckel  d) 
Lamarck 


MULTAN BOARD 
1) Biosphere is spread out 
over the 
surface of planet earth 


extending 
about: 
(Multan Board (A) 
2008) 
a) 2/4 km b) 4/6 km 
c) 6/8 km d) 8/10 km 


2) Group of interbreeding 
individuals occurring 
together in 
space and time form a: 
(Multan Board 
(S) 2008) 
a) Species b) Group 


c) Population d) 
Community 
3) The smallest biological unit 
that 

can evolve with time is: 

(Multan Board 

(A) 2009) 

a) Population b) 
Community 

c) Species d) 
Ecosystem 
4) The major regional 
ecological 

community of plants and 
animals 


form: 
(Multan Board (S) 
2009) 
a) Biomass b) Niche 


c) Ecosystem d) Biomes 
5) Which of the following is 
macronutrient? 
(Multan Board 


(A) 2010) 
a) Zinc b) Iron 
c) Sulphur d) Iodine 


6) Major regional ecological 
community of plants and 
animals 


form: 
(Multan Board (S) 
2010) 
a) Niche b) 
Biosphere 
c) Habita d) Biome 


7) The total energy from the 
Sun is 
trapped by the producers in 
ecosystem: 
(Multan Board (A) 


2011) 
a) 1% b) 1.5% 
c) 2% d) 2% 


8) Which one of the following 
isa 
foliage lichen? 


107 | Page 


(Multan Board 


(S) 2011) 

a) Tortula b) 
Dermatocarpen 

c) Polytrichum d) 
Rhizocarpon 


9) Succession ends with a 
diverse and 
relatively stable: 
(Multan Board (A) 
2012) 
a) Xerosere 
b) Climax Community 
c) Derosere 
d) Hydrosere 
10) In Xerosere succession, 
Polytrichum, Tortula 
appear 
during: 
(Multan Board (S) 
2012) 
a) Moss stage 
b) Foliage lichen stage 
c) Crustose lichen stage 
d) Herbaceous stage 
11) Lichen is a symbiotic 
association 
between the fungus and: 
(Multan Board (A) 


2013) 
a) Diatom b) Analgae 
c) Angiosperms d) 
Gymnosperms 


12) The relationship of shark 
with 
small fish remoras is an 
example 
of: 
(Multan Board (Old Scheme) . 
(A) 2014) 
a) Grazing b) 
Commensalism 
c) Parasitism d) Predation 
13) Soil erosion, fire and 
percolation 


down through the soil 
cause loss 
of: 
(Multan Board (New Scheme) 
(A) 2014) 


a) Sulphates b) 
Carbonates 

c) Nitrates d) 
Phosphates 

BAHAWALPUR 
BOARD 
1) All organisms depend for 
energy 


ultimately on: 
(Bahawalpur Board (A) 

2008) 

a) Photosynthesis 

b) Catabolism 

c) Photogenesis 

d) Photorespiration 
2) The living organisms which 
can 

prepare their own food are: 

(Bahawalpur Board (A) 


2009) 

a) Predators b) 
Parasites 

c) Producers d) 


3) The actual location or place 
where 
an organism lives is called 
its: 
(Bahawalpur Board (S) 


2009) 
a) Niche b) Habitat 
c) Biome d) Climate 


4) Thin layer of earth in which 
all life 

exists is: 

(Bahawalpur Board (A) 

2010) 

a) Biosphere b) 
Lithosphere 

c) Hydrosphere d) 
Xerosere 
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5) Permellia is an example of: 
(Bahawalpur Board 
(S) 2010) 
a) Crustose lichen b) 
Mosses 
c) Foliage lichen d) Herb 
6) Who proposed the term 
Niche in 
Ecology: 
(Bahawalpur Board (A) 


2011) 
a) Haeckel b) Grinnel 
c) Elton d) Cuvier 


7) The whole of the world’s 
land is 
called: 
(Bahawalpur Board (A) 
2012) 
a) Ecosphere b) 
Lithosphere 
c) Biosphere d) 
Hygrosphere 
8) Which one isa 
Micronutrient: 
(Bahawalpur Board (A) 
2013) 
a) Phosphorous b) 
Sulphur 
c) Iron d) 
Calcium 
9) Disease in living organisms 
which are 
caused by parasites are 
termed as: 


(Bahawalpur Board (New 
Scheme) 2014-A) 


a) Infections b) 
Infestations 

c) Parasitism d) 
Succession 


FAISALABAD BOARD 


1) Dermatocarpon is an 
example of: 
(Faisalabad Board 
(A) 2008) 
a) Crustose lichen 


b) Moss 
c) Foliose lichen 
d) Herbaceous plant 
2) Itisa thin layer of earth in 
which 
all living organism exists: 
(Faisalabad Board (A) 


2009) 
a) Biome b) Ozone 
c) Biosphere d) 
Habitat 
3) The living organisms 
producing 


their own food: 
(Faisalabad Board (A) 


2010) 

a) Heterotrophs  b) 
Consumers 

c) Green plants _) 
Decomposers 


4) The macronutrient, in 
biogeochemical cycles, is: 
(Faisalabad Board (A) 


2011) 
a) Iron b) Calcium 
c) Zinc d) Iodine 


5) All living organisms of the 
planet 

earth are collectively called: 

(Faisalabad Board 

(A) 2012) 

a) Biosphere b) 
Lithosphere 

c) Hydrosphere d) 
Atmosphere 
6) Who defined the Niche as 
species 

occupation? 

(Faisalabad Board (A) 

2013) 

a) Charles Eton b) Charless 
Lyell 

c) Cuvier d) Sutton 
7) The whole of the world’s 
land is 

called: 
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(Faisalabad Board (Old 
Scheme) 2014) 
a) Ecosphere b) 
Hygrosphere 
c) Lithosphere’ d) 
Biosphere 


RAWALPINDI BOARD 


1) An association between the 
roots 
of the plants growing in 
acid soils 
and certain fungi is called: 
(Rawalpindi Board (A) 


2010) 

a) Mutualism b) 
Mycorrhiza 

c) Lichen d) 
Succession 


2) The whole of the world land 
is 


called: 
(Rawalpindi Board (A) 
2011) 
a) Lithosphere _b) 
Ecosphere 
c) Hygrosphere d) 
Biosphere 


3) Over grazing may lead to: 
(Rawalpindi Board 
(A) 2012) 


a) Tundra b) 
Grassland 
c) Taiga d) Desert 


4) Charles Eton defined the 
niche as 
the species’s: 
(Rawalpindi Board (A) 


2013) 
a) Occupation b) Job 
c) Work d) 
Development 


SARGODHA BOARD 


1) The basic functional unit of 


ecology is --------- : 
(Sargodha Board (A) 
2010) 
a) Niche b) 
Population 
c) Ecosystem __d) 
Community 


2) The green photosynthetic 
plants, 
which capture and bring 
light 
energy into the ecosystem 
are: 
(Sargodha Board (A) 


2011) 

a) Producers b) 
Consumers 

c) Decomposers' d) 
Scavangers 


3) The relationship between 
insects 
and flowering plants is the 
example of: 
(Sargodha Board 


(A) 2012) 

a) Parasitism b) 
Predation 

c) Mutualism = d) 
Commensalism 


4) Once nitrate enters the 
plant cell it 

is reduced as: 

(Sargodha Board 

(A) 2013) 

a) Nitrite b) 
Ammonium 

c) Protein d) 
Carbohydrates 


DERA GHAZI KHAN 
BOARD 


1) Major regional ecological 
community of plants and 
animals 
forms: 
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(Dera Ghazi Khan Board (A) 
2009) 
a) Biosphere b) Habitat 
c) Niche d) Biomes 
2) Total amount of energy 
production fixed by the 
plants is 
productivity: 
(Dera Ghazi Khan Board (A) 
2010) 


a) Primary b) 
Secondary 
c) Gross d) Net 


3) The actual location of place 
where 
an organism lives is called 
its: 
(Dera Ghazi Khan Board (A) 
2011) 


a) Niche b) 
Environment 

c) Habitat d) 
Ecosystem 


4) All populations within an 
ecosystem are known as: 
(Dera Ghazi Khan Board Group 
I 2012) 


a) Biosphere b) Biome 
c) Succession d) 
Community 


5) Relationship between 
Rimoras 

and Sharks, is an example 
of: 

(Dera Ghazi Khan Board Group II 
2012) 

a) Commensalism b) 
Mutualism 

c) Predation d) 
Parasitism 
6) They release chemical 
elements as 

ions: 

(Dera Ghazi Khan Board Group 

II 2013) 

a) Producers b) 
Consumers 


c) Decomposers' d) 
Carnivores 
7) The stage in which the 
lichens are just 
like crumpled leaves 
attached at one 
point: 
(D.G.K. Board (New scheme) Group 
I- 2014-A) 
a) Moss stage 
b) Crustose lichen stage 
c) Foliage lichen stage 
d) Shrub stage 
8) All the food chains and food 
webs 
begin with: 
(D.G.K. Board (New scheme) Group 
II- 2014-A) 
a) Primary consumers 
b) Secondary consumers 
c) Decomposers 
d) Producers 
SAHIWAL BOARD 
1) The distinct level or link of 
food 
chain are called: 
(Sahiwal Board (A) 
2013) 
a) Food chain 
b) Food web 
c) Trophic levels 
d) Energy pyramids 
2) About this much of the 
total 
energy from sun is trapped 
by 
producers in an ecosystem: 
(Sahiwal Board 


(Academic 
Session 2012-2014) 
(A) 2014) 
a) 1% b) 2% 
c) 3% d) 4% 
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Chapter --26 

SOME MAJOR 

ECOSYSTEMS 
1MCQ 


I) From Exercise: 
1) The soil or terrestrial 
ecosystems 
have some adaptations for 
animals and plants: 
a) Supporting tissues 
b) Retention of food 
c) Temperature 
d) Nutrients 
2) Most plants fit only into a 
few 
ecosystems which type of 
plants 
seem to fit into ecosystem 
of grass 
land: 
a) Trees 
b) Shrubs 
c) Perennial herbs 
d) Annual weeds 
3) In which type of ecosystem 
is the 
smallest friction of 
nutrients 
present into the soil: 
a) Savanna b) Tundra 
c) Grassland d) Desert 
4) What biome has the richest 
soil 
with nutrients and can be 
converted into agriculture? 
a) Deciduous forest 
b) Tropical rain forest 
c) Grass land 
d) Coniferous forest 
5) Which of the biomes has 
been 
increased in area by human 
activities? 


a) Savannah b) 
Grassland 

c) Desert d) 
Coniferous 


II) From Punjab Boards: 
LAHORE BOARD 

1) In Sindh the desert 

ecosystem is 


called: 
(Lahore Board 
(A) 2008) 
a) Thar b) Thal 
c) Cholistan d) 
Temperate 


2) The rate of primary 
production is 

about 70-1500 g/m2 
annually in: 

(Lahore Board (A) 

2009) 

a) Temperate grassland 

b) Desert 

c) Tundra 

d) Tropical grassland 
3) The plants in deserts: 

(Lahore Board 

(A) 2010) 

a) Remain ever green 

b) Short rooted 

c) Conserve water 

d) Broad leaves 
4) The zone where enough 
light 

penetrate to support the 

photosynthesis: 

(Lahore Board (A) 

2011) 

a) Littoral zone 

b) Limnetic zone 
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c) Profundal zone 

d) Benthic zone 
5) Asucculent plant has 
stored water 

in tissues: 

(Lahore Board Group I (A) 

2012) 

a) Cacti b) Moss 

c) Yarrow d) Spruce 
6) Chilas has major terrestrial 

ecosystem called: 

(Lahore Board Group II (A) 
2012) 

a) Diceduous forest 

b) Alpine forest 

c) Tundra 

d) Grassland 
7) Drifting or floating 
microscopic 

animals and plants are 
called: 

(Lahore Board Group I (A) 

2013) 


a) Plankton b) 
Cyanobacteria 

c) Fungi d) 
Mammals 


8) Which one is a plant of a 
desert: 

(Lahore Board Group IT (A) 
2013) 


a) Pinus b) Dwarf 
Willow 
c) Rose d) Cactus 


9) In temperate grassland the 
rate of 

primary production is: 

(Lahore Board 
(Acedemic session 
2010-2013) Group II 

(A) 2014) 

a) 700 - 1500 g/m? 

b) 4000 g/m? 

c) 1500 - 3000 g/m? 

d) 6000 g/m? 
10) Which one is not desert: 


(Lahore Board 
(Acedemic session 
2012-2014) Group II 


(A) 2014) 
a) Thal b) Thar 
c) Sahara d) Taiga 


11) Desert ecosystem of 
Bhakkar and 

Mianwali is called: 

(Lahore Board 
(Acedemic session 
2012-2014) Group I 

(A) 2014) 

a) Thar b) Thal 

c) Cholistan d) Rohi 


GUJRANWALA BOARD 


1) Floating plants are called: 
(Gujranwala Board (A) 


2008) 
a) Protista b) Fungi 
c) Plankton d) Algae 


2) The scientific name for 
rhesus 
monkey is: 
(Gujranwala Board (A) 
2009) 
a) Macaca mullato 
b) Taxus baccata 
c) Felis felis 
d) None of these 
3) The plants in deserts: 
(Gujranwala Board (A) 
2010) 
a) Remain ever green 
b) Short rooted 
c) Conserve water 
d) Broad leaves 
4) Limnetic phytoplanktons 
include 


the: 
(Gujranwala Board (A) 
2011) 
a) Bacteria b) Algae 
c) Mosses d) 
Cyanobacteria 


5) In Sindh, the desert 
ecosystem is 
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called: 
(Gujranwala Board (A) 
2012) 
a) Thal b) Sahara 
c) Thar d) 
Cholistan 


6) Coniferous forests of high 
altitude 
are called: 
(Gujranwala Board (A) 


2013) 
a) Alpine b) Arctic 
c) Boreal d) Tundra 


7) Northern coniferous forests 
are also 
called: 
(Gujranwala Board (New 
Scheme) 2014-A) 
a) Savanna b) Prairies 
c) Taiga d) Tundra 


MULTAN BOARD 


1) Productivity of aquatic 
ecosystem 
is basically determined by: 
(Multan Board (A) 
2008) 
a) Light b) 
Nutrients 
c) Temperature d) Botha 
and b 
2) Which of the following 
biome is 
the most fragile? 
(Multan Board 


(S) 2008) 
a) Tundra b) Desert 
c) Grassland d) Forest 


3) The average annual rainfall 
in 

Temperate Deciduous 
Forests is 

about: 

(Multan Board 

(S) 2009) 

a) 1500—2000 mm 

b) 250 --500 mm 


c) 750—1500 mm 

d) 250—750 mm 
4) Roots in plants and 
skeleton in 

animals support them on 
land 

against the force of: 

(Multan Board 


(A) 2010) 
a) Attraction b) Gravity 
c) Adhesion d) 
Cohesion 
5) Coniferous forests located 
at high 


altitude are called: 
(Multan Board (S) 


2010) 
a) Boreal b) Arctic 
c) Alpine d) Tundra 


6) What will be the age of 
Willow 
Tree, 10 centimeter and 7 
centimeter in diameter? 
(Multan Board (A) 


2011) 
a) 40 years b) 50 years 
c) 60 years d) 70 years 


7) The grasslands of tropical 
climates 
have woody trees and are 
called: 
(Multan Board 


(S) 2011) 
a) Prairies b) Boreals 
c) Savanna d) Tundra 
8) The rate of primary 
productivity 


is about 700—1500 g/m? in: 
(Multan Board (A) 

2012) 

a) Desert 

b) Tundra 

c) Tropical grassland 

d) Temperate grassland 
9) Decomposers and detritus 
feeders 
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are only living organisms 
in: 
(Multan Board (S) 
2012) 
a) Littoral zone 
b) Limnetic zone 
c) Profundal zone 
d) Atmospheric zone 
10) Desert Ecosystem occurs in 
region 
where annual rainfall is 
less than: 
(Multan Board 
(A) 2013) 
a) 25—50 cm b) 5—10 cm 
c) 15—20 cm d) 250—270 
cm 
11) Coniferous forests located 
at high 
latitude are called: 
(Multan Board (Old Scheme) 
(A) 2014) 


a) Taiga b) Alpine 

c) Boreal d) Prairies 
12) Coniferous forests located 
at high 


altitude are called: 
(Multan Board (New Scheme) 
(A) 2014) 


a) Boreal b) Alpine 

c) Arctic d) Tundra 

BAHAWALPUR 
BOARD 


1) The productivity of aquatic 
ecosystem is basically 
determined 
by: 
(Bahawalpur Board (A) 
2009) 
a) Light and Nutrients 
b) Light and air 
c) Light and Mud 
d) Light and soil 
2) The tall grass is: 
(Bahawalpur Board (S) 
2009) 


a) Andropogan sb) 
Panieum 

c) Stipa d) Botha 
and b 
3) Which biome has been 
increased 

in area by human activities: 

(Bahawalpur Board (A) 


2010) 

a) Tundra b) 
Grassland 

c) Desert d) Alpine 
forest 


4) The dominant species in 
the 
grass land ecosystem are: 
(Bahawalpur Board 
(S) 2010) 


a) Graminoids b) 
Shrubs 

c) Trees d) 
Mosses 


5) Which one is not Desert: 
(Bahawalpur Board (A) 


2011) 
a) Thal b) Sahara 
c) Thar d) Taiga 


6) Limnetic Phytoplankton 
includes 


the: 
(Bahawalpur Board (A) 
2012) 
a) Bacteria b) Algae 
c) Mosses d) 
Cyanobacteria 


7) Which of the following is 
found in 
profundal zone: 
(Bahawalpur Board (A) 
2013) 
a) Snails b) Insect 
larvae 
c) Bacteria d) All these 
8) Grasslands have no woody 
plants are 
also known as: 
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(Bahawalpur Board (New 
Scheme) 2014-A) 


a) Prairies b) 
Sawana 
c) Alpine d) Boreal 


FAISALABAD BOARD 


1) Deepest zone of freshwater 
lakes 
is known as: 
(Faisalabad Board (A) 
2008) 
a) Benthic zone 
b) Profundal zone 
c) Limnetic zone 
d) Littoral zone 
2) Cacti and Euphorbia are 
desert 
plants which store water in 
their: 
(Faisalabad Board 


(A) 2008) 

a) Roots b) Stem 

c) Bud d) Leaves 
3) The biome is increased in 
area by 


human activity? 
(Faisalabad Board (A) 


2009) 
a) Grass land b) Forest 
c) Desert d) Savanna 
4) Nutrients tend to be 
concentrated 


near the bottom sediments: 
(Faisalabad Board 

(A) 2010) 

a) Desert 

b) Tundra 

c) Aquatic ecosystem 

d) Coniferous forests 
5) In Pakistan, the desert 
ecosystem 

of Western Punjabis: 

(Faisalabad Board (A) 

2011) 

a) Cholistan b) 
Rajastan 


c) Thar d) Thal 
6) The light in this zone is 
insufficient 
to support photosynthesis: 
(Faisalabad Board (A) 


2013) 

a) Limnetic b) 
Profundal 

c) Littoral d) All of 
these 


7) Limnetic phytoplankton 
includes 
the: 
(Faisalabad Board (Old 
Scheme) 2014) 


a) Algae b) Bacteria 
c) Cyanobacteria d) 
Mosses 


8) Which biome has been 
increased 
in area by human activities: 
(Faisalabad Board (New 
Scheme) 2014) 
a) Grass land b) Savanna 
c) Coniferous d) Desert 


RAWALPINDI BOARD 
1) The rain fall in desert 
Ecosystem 

is: 

(Rawalpindi Board (A) 

2010) 

a) Less than 25 to 50 cm 

b) From 50 cm to 75 cm 

c) From 100 cm to 200 cm 

d) From 250 to 750 mm or not 
at all 
2) The coniferous forests 
located at 

high altitude are called: 

(Rawalpindi Board 

(A) 2011) 

a) Boreal b) Alpine 

c) Temperate d) Desert 
3) Layering is a characteristic 
of: 
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(Rawalpindi Board 
(A) 2012) 


a) Tundra b) 
Grassland 
c) Taiga d) Desert 


3) In Sindh, the desert 
ecosystem is 
called: 
(Rawalpindi Board (A) 


2013) 
a) Thal b) Thar 
c) Sahara d) Ghobi 


SARGODHA BOARD 
1) Sahara desert is found in: 
(Sargodha Board 


(A) 2010) 

a) Asia b) 
America 

c) Africa d) Europe 


2) Which biome has the 
richest soil 

with nutrients and can be 

converted into the 
ecosystem: 

(Rawalpindi Board 

(A) 2011) 

a) Temperate deciduous forest 

b) Tropical rain forest 

c) Desert 

d) Coniferous forest 
3) Coniferous forests located 
at high 

altitude are: 

(Sargodha Board 


(A) 2012) 
a) Alpine b) Boreal 
c) Taiga d) Arctic 


4) Phyto-planktons are: 
(Sargodha Board 
(A) 2013) 
a) Drifting plants 
b) Rooted plants 
c) Fixed plants 
d) Submerged plants 


DERA GHAZI KHAN 
BOARD 


1) Coniferous forests of high 
altitude 
are known as: 
(Dera Ghazi Khan Board (A) 


2009) 
a) Boreal b) Alpine 
c) Arctic d) Tundra 


2) Andropogan, Stipa and 
Panicum 
are found in cosystem: 
(Dera Ghazi Khan Board (A) 
2010) 
a) Desert 
b) Tundra 
c) Grass land 
d) Coniferous boreal forests 
3) The average rain fall in 
temperate 
deciduous forest is 
between: 
(Dera Ghazi Khan Board (A) 
2011) 
a) 600—1500 mm 
b) 650—1500 mm 
c) 700—1500 mm 
d) 750—1500 mm 
4) Which one is the most 
fragile 
ecosystem? 
(Dera Ghazi Khan Board Group 
I 2012) 
a) Grass land b) 
Woodland 
c) Tundra d) Savanna 
5) Most fragile all biomes, is: 
(Dera Ghazi Khan Board Group 
II 2012) 
a) Grassland b) Desert 
c) Tundra d) Forest 
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6) Most fragile of all biomes 
is: 
(Dera Ghazi Khan Board Group 
I 2013) 
a) Grassland b) Forest 
c) Desert d) Tundra 
7) Average rainfall in Desert 
Ecosystem is: 
(Dera Ghazi Khan Board Group 
II 2013) 
a) 10—20 inches 
b) 30—40 inches 
c) 50—60 inches 
d) 70—80 inches 
8) Perhaps the most fragile of 
all the 
Biomes, because of its short 
growing 
season is: 
(D.G.K. Board (New scheme) Group 
I- 2014-A) 
a) Tundra 
b) Desert 
c) Grassland 
d) Temperate Deciduous 
Forests 
9) The zone, rich in life, ina 
freshwater 
lake is called: 
(D.G.K. Board (New scheme) Group 
II- 2014-A) 


a) Littoral zone b) 
Limnetic zone 
c) Profundal zone d) 
Desert 
SAHIWAL BOARD 
1) Layering is the 
characteristics 
feature of which ecosystem: 
(Sahiwal Board (A) 
2013) 
a) Grassland 
b) Forest 
c) Desert 
d) Boreal and alpine forest 


2) Which of the following is 


drifting 

animal: 

(Sahiwal Board 
(Academic 
Session 2012-2014) 

(A) 2014) 

a) Insect larva b) 
Protozoa 

c) Turtle d) Snake 


Chapter --27 

MAN AND HIS 

ENVIRONMENT 
1MCQ 


I) From Exercise: 
1) Which of the country has 
the 

highest rate of human 


population? 
a) Australia b) Africa 
c) Asia d) North 
America 
2) If population is above the 
carrying 
Capacity what must 
happen: 


a) It must immediately cure. 

b) It can remain stable 
indefinitely. 

c) It can continue to increase. 

d) It must eventually 
decline. 
3) What is our principal 
source of 

energy? 

a) Nuclear energy 

b) Geothermal energy 

c) Solar energy 

d) Tidal energy 
4) Batteries store which type 
of 

energy: 
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a) Electrical 
b) Mechanical es 
c) Chemical 

d) Nuclear 


II) From Punjab Boards: 
LAHORE BOARD 


1) A single chlorine atom can 
react 

with ultraviolet rays and 
destroy 

ozone molecules as many 
as: 

(Lahore Board (A) 

2008) 

a) One billion b) One 
million 

c) Two million d) Two billion 
2) The largest consumers of 
electrical 


are: 
(Lahore Board 
(A) 2009) 
a) Homes b) Offices 
c) Agriculture’ d) 
Industries 


3) The percentage of land 
under 
cultivation is: 
(Lahore Board 


(A) 2010) 
a) 30% b) 21% 
c) 11% d) 5% 


4) Ozone molecule is made up 
of 
binding of three atoms of: 
(Lahore Board (A) 
2011) 
a) Carbon b) Hydrogen 
c) Nitrogen d) Oxygen 
5) Itis not a fossilized fuel: 
(Lahore Board Group I (A) 
2012) 
a) Lignite b) Peat 
c) Naturalgas d) Oil 


6) Which one destroys ozone 
molecule in ozone layer: 
(Lahore Board Group II (A) 
2012) 
a) Sulphur b) 
Lead 
c) Carbon monoxide 4d) 
Chlorine 
7) Stone monuments are 
being 
eroded due to stone cancer 
by: 
(Lahore Board Group I (A) 
2013) 
a) Green house effect 
b) Acid rain 
c) Ozone depletion 
d) Global warming 
8) Disease caused by 
nutritional 
deficiency in man: 
(Lahore Board Group II (A) 
2013) 
a) Cholera b) Beriberi 
c) Arthritis d) Sugar 
9) The total area of the world 
under 
cultivation is: 
(Lahore Board 
(Acedemic session 
2010-2013) Group II 


(A) 2014) 
a) 30% b) 21% 
c) 11% d) 1% 


10) Metal illness causes: 
(Lahore Board 
(Acedemic session 
2012-2014) Group II 
(A) 2014) 
a) Goiter b) Anemia 
c) Alzheimer d) Scurvy 
11) Air in motion is called: 
(Lahore Board 
(Acedemic session 
2012-2014) Group I 
(A) 2014) 
a) Atmosphere b) Wind 
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c) Gas d) 
Weather 


GUJRANWALA BOARD 


1) Ozone is present up to 
height of: 
(Gujranwala Board (A) 


2008) 
a) 10—50 km b) 100 km 
c) 90 km d) 110 km 


2) Modern man is called 
Homo 
sapiens and has been on 
this earth 
for about---- year: 
(Gujranwala Board (A) 


2009) 
a) 10000 b) 20000 
c) 30000 d) 40000 


3) The percentage of land 
under 
cultivation is: 
(Gujranwala Board (A) 


2010) 
a) 30% b) 21% 
c) 11% d) 5% 


4) Only 30 % of Earth is: 
(Gujranwala Board (A) 


2011) 

a) Land b) 
Freshwater 

c) Marine water d) 
Mountains 


5) Stone monuments like ‘Taj 
Mahal’ 

are being eroded due to 
‘stone 

cancer’ by: 

(Gujranwala Board (A) 

2012) 

a) Acid rain 

b) Green house effect 

c) Eutrophication 

d) Radiation 
6) The ozone layer has 
developed a 


hole over the: 
(Gujranwala Board (A) 


2013) 
a) Arctica b) Equator 
c) Anarctica d) Tropics 


7) In human mental illness 
disease is due 

to: 

(Gujranwala Board (New 

Scheme) 2014-A) 

a) Alzheimer b) 
Kwashiorkor 

c) Diphtheria d) 
Hemophilia 

MULTAN BOARD 

1) In ocean, temperature at 
the depth 

of few hundred meters is 
only: 

(Multan Board (A) 


2008) 
a) 5°C b) 15°C 
¢) 25°C d) 35°C 


2) All are infectious diseases 
except: 
(Multan Board 
(S) 2008) 
a) Alzheimer b) 
Cholera 
c) Tuberculosis d) AIDS 
3) Achemical which kills the 
weeds 
in a crop is known as: 
(Multan Board 


(A) 2009) 

a) Insecticide b) 
Pesticide 

c) Germicide d) 
Herbicide 


4) Atthe time of 
Independence at 
1947, the population of 
Pakistan 
was about: 
(Multan Board 
(S) 2009) 
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a) 32.5 billion b) 150 
million 
c) 160 million d) 32.5 
million 
5) The population of Pakistan 
in 
1947 was: 
(Multan Board (A) 
2010) 
a) 28.2 Million b) 30.2 
Million 
c) 32.2 Million d) 34.2 
Million 
6) How much area of the 
world is 
under cultivation? 
(Multan Board (S) 


2010) 
a) 15% b) 11% 
c) 25% d) 21% 


7) An infectious disease which 
can be 
transmitted to others is: 
(Multan Board (A) 
2011) 
a) Beri-Beri b) Anemia 
c) Diphtheria d) Goiter 
8) Air is being polluted rapidly 
due 
to industrialization and: 
(Multan Board (S) 


2011) 

a) Urbanization b) 
Pollution 

c) Deforestation d) 
Automobiles 


9) As Chlorofluoro carbons 
rise to 
the atmosphere, the 
ultraviolet 
rays release: 
(Multan Board (A) 


2012) 
a) Flourine b) Chlorine 
c) Carbon d) 


Hydrogen 


10) Which one of the following 
is 
responsible for headache, 
brain 
damage and death: 
(Multan Board (S) 
2012) 
a) Oxides of nitrogen 
b) Lead compounds 
c) CFCs 
d) Carbon monoxide 
11) The cheapest source of 
Energy is: 
(Multan Board (A) 
2013) 
a) Fossil Fuels 
b) Geothermal Energy 
c) Hydroelectric Power 
d) Nuclear Energy 
12) A pesticide is a chemical 
which 
destroys: 
(Multan Board (Old Scheme) 
(A) 2014) 
a) Insects b) Pests 
c) Fungi d) Weeds 
13) Total area of the world 
under 
cultivation is: 
(Multan Board (New Scheme) 
(A) 2014) 


a) 9% b) 10% 
c) 11 % d) 12% 
BAHAWALPUR 
BOARD 


1) In pure form Ozone is 
explosive 
highly poisonous gas having 
color: 
(Bahawalpur Board (A) 
2008) 


a) Red b) Orange 

c) Bluish d) Yellow 
2) The study of human 
populations 
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and things that effect them 
is 


known as: 
(Bahawalpur Board (A) 
2009) 
a) Biology b) 
Demography 


c) Physiogy d) Ecology 
3) Ozone is present up to the 
height 
of: 
(Bahawalpur Board (S) 
2009) 
a) 10-110 km b) 10—90 
km 
c) 10 -60 km d) 10—50 
km 
4) Industrial wastes are: 
(Bahawalpur Board (A) 


2010) 

a) Herbicides b) 
Fungicides 

c) Insecticides d) 
Effluants 


5) The steady internal state of 
homeostasis is known as: 
(Bahawalpur Board (A) 


2010) 
a) Disease b) Tumor 
c) Normal health cc) 
Depression 


6) Asingle chlorine atom can 
react 
with ultraviolet rays and 
destroy 
ozone molecules: 
(Bahawalpur Board 


(S) 2010) 

a) 1.5 million b) 1 
million 

c) 2 million d) 2.5 
million 


7) Mental illness causes the: 
(Bahawalpur Board (A) 
2011) 
a) Goiter b) Anemia 


c) Alzheimer d) Scurvy 

8) Availability of Fresh Water 
is: 

(Bahawalpur Board (A) 


2013) 
a) 90 % b) 70% 
c) 11% d) 1% 


9) About 95 % of our daily 
energy 

requirements are filled by: 

(Bahawalpur Board (New 

Scheme) 2014-A) 

a) Nuclear energy 

b) Hydroelectric power 

c) Geothermal energy 

d) Fossil fuels 


FAISALABAD BOARD 


1) What substance destroys 
ozone 
layer? 
(Faisalabad Board (A) 
2008) 
a) Hydrogen b) Carbon 
c) Chlorine d) Sulphur 
2) The air pollutant oxides of 
nitrogen result from: 
(Faisalabad Board 
(A) 2010) 
a) Combustion of leaded petrol 
b) Cigarette smoke 
c) Air conditioning system 
d) Burning of fossil fuel 
3) The percentage of 
freshwater in 
lakes, streams and rivers is: 
(Faisalabad Board (A) 


2011) 
a) 1% b) 2% 
Cc) 3% d) 11% 


4) An unusual type of 
pollution is: 
(Faisalabad Board (A) 
2012) 
a) Water pollution 
b) Soil polution 
c) Noise pollution 
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5) Earth surface is occupied 
by the 
marine water ecosystem: 
(Faisalabad Board (A) 


2012) 
a) 70% b) 75% 
c) 80% d) 85% 


6) The earth surface is 
covered with 
water about: 
(Faisalabad Board (A) 


2013) 
a) 50% b) 60% 
c) 70 % d) 80% 


7) In dams, the power used to 
drive 
generators to produce 
electricity is 
called: 
(Faisalabad Board (A) 
2013) 
a) Wind power 
b) Nuclear power 
c) Hydroelectric power 
d) Tidal power 
8) Land occupies only ----- part 
of 
the earth: 
(Faisalabad Board (Old 
Scheme) 2014) 
a) 30% b) 50% 
c) 70 % d) 90% 
9) Disease in living organisms 
caused 
by parasites are called: 
(Faisalabad Board (New 
Scheme) 2014) 


a) Infestation b) 
Endoparasites 

c) Disinfestation d) 
Ectoparasites 


RAWALPINDI BOARD 


1) A single chlorine atom can 
react 

with ultra violet rays and 
destroy 


ozone molecule as many as: 
(Rawalpindi Board 


(A) 2010) 
a) 1 million b) 1 billion 
c) 5 million d) 2 
million 


2) The decline in thickness of 
ozone 
layer is caused by 
increasing level 
of: 
(Rawalpindi Board 
(A) 2011) 
a) Hydrocarbons 
b) Nitrocarbons 
c) Chlorofloro carbons 
d) Floro carbons 
3) The upper layer of earth 
crust is: 
(Rawalpindi Board 


(A) 2012) 

a) Rock b) Sand 

c) Soil d) Clay 
3) Ozone molecule is made up 
by 


building of three atoms of: 
(Rawalpindi Board (A) 


2013) 
a) Nitrogen b) 
Hydrogen 
c) Oxygen d) Carbon 
SARGODHA BOARD 


1) Which one is congenital 
disease? 
(Sargodha Board (A) 


2010) 
a) Hemophilia b) Malaria 
c) Scurvy d) AIDS 
2) As CFCs rise to the 
atmosphere, 


ultraviolet rays release: 
(Sargodha Board 
(A) 2011) 
a) Flourine b) Chlorine 
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c) Carbon d) 
Hydrogen 
3) A chemical that kills weed 
ina 
crop is called: 
(Sargodha Board 


(A) 2012) 

a) Pesticide b) 
Insecticide 

c) Fungicide d) 
Herbicide 


4) What is not true about 
ozone? 
(Sargodha Board 

(A) 2013) 

a) It filters most of UV rays. 

b) It protects us from UV rays. 

c) It contains ozone. 

d) It extends from 8—9 
kilometers 

above earth. 


DERA GHAZI KHAN 
BOARD 


1) Non renewable resources 
includes 
various metal ions, non 
metallic 
minerals and: 
(Dera Ghazi Khan Board (A) 
2009) 
a) Oil b) Petrol 
c) Coal d) Fossil fuels 
2) Oxides of nitrogen cause: 
(Dera Ghazi Khan Board (A) 
2010) 
a) Braindamage bb) Cough 


c) Death d) Lung 
cancer 
3) Agrochemicals used in 
agriculture 

are commonly called 
pesticides 


which include: 
(Dera Ghazi Khan Board (A) 
2011) 


a) Insecticides and fungicides 
b) Fungicides and herbicides 
c) Insecticides, fungicides and 
herbicides 
d) Insecticides only 
4) The chemical, which 
destroys 
agricultural pests or 
compititors is 
called: 
(Dera Ghazi Khan Board Group I 
2012) 
a) Bio pesticide  b) 
Germicide 
c) Herbicide d) Pesticide 
5) Upper layer of earth’s crust 
is: 
(Dera Ghazi Khan Board Group II 
2012) 
a) Dust b) Sand 
d) Soil erosion d) Soil 
6) Largest consumer of 
electricity: 
(Dera Ghazi Khan Board Group 
I 2013) 
a) Air conditioners b) 
Industry 
c) Refrigerator d) 
Computers 
7) Which one of the following 
isa 
renewable resource: 
(Dera Ghazi Khan Board Group 
I 2013) 
a) Peat b) Air 
c) Naturalgas d) Oil 
8) The upper layer of earth’s 
crust is 
called: 
(Dera Ghazi Khan Board Group II 
2013) 


a) Ecology b) 
Topography 

c) Soil d) 
Synecology 


9) The befouling of the air by 
anything 
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that may be harmful to 
living 
organisms is: 
(D.G.K. Board (New scheme) Group 
I- 2014-A) 
a) Water pollution 
b) Soil pollution 
c) Air pollution 
d) Noise pollution 
10) Which of the following acts 
as 
environmental buffer: 
(D.G.K. Board (New scheme) Group 
II- 2014-A) 
a) Deserts b) Oceans 
c) Forests d) Lakes 
SAHIWAL BOARD 
1) The upper weathered layer 
of 
earth crust is: 
(Sahiwal Board (A) 


2013) 
a) Rock b) Soil 
c) Sandy d) 
Rhizome 


2) Environmental buffers are: 
(Sahiwal Board 
(Academic 
Session 2012-2014) 
(A) 2014) 
a) Wild animals b) Abiotic 
factors 


c) Forest d) Clouds 
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Chapter -- 

15 

HOMEOSTASIS 
3SQS 


From Exercise: 
Questions 
Questions 


1. Differentiate between 
Osmoconformers 

and Osmoregulators. 
2. Define Anhydrobiosis with an 
example. 
3. Why does filtration take place 
only at 

glomeruli part of nephron and 
nowhere 

else? 
4. Mention two metabolic altered 
states 

that generally (70 %) cause 
kidney stone 

formation. 
5. What is a Renal Failure? 
6. Account one each main 
adaptation in 

plants to high and low 


isotonic to outside 
their environment. 
surroundings. | 2. They 
2. They do not | actively 
require regulate to 
actively to discharge 
adjust their excess water 
internal in hypotonic 
osmotic state. | and excrete 
3. Most marine | salts in 
invertebrates hypertonic 
are environment. 
osmoconforme | 3. Some 
rs. Among marine 
vertebrates invertebrates 
hagfishes are _ | are 
osmoconforme | osmoregulator 
rs. Marine s. Marine bony 
cartilaginous fishes are 
fishes are osmoregulator 
osmoconforme | s. All 
rs but are freshwater 
ionregulators. | fishes are 
osmoregulator 


s. Terrestrial 
animals are 
invariably 
osmoregulator 
S 


2. Anhydrobiosis with 


Examples: - 


1. Anhydrobiosis refers to 


tolerate 


dehyderation. 
2. It differs in various animals. 
3. It enables animals to survive 


the 


temperatures. 
Answers 
1. Differences between 
Osmoconformers 

and Osmoregulators: - 
Osmoconfor | Osmoregulat 
mers ors 
1. The osmotic | 1. Their body 
concentration | fluid 
of their body concentrations 
fluids are differ 
equal or noticeably the 


loss of all body water and 
desiccation. 

Example: - 

Tardigrade (Water bear), an 
invertebrate 

of about 1mm. 
3. Filtration Taking place only 
at 


126|Page 


Glomeruli Part of Nephron: 

Filtration takes place only at 
glomeruli 

part of nephron and nowhere 
else 

because: 
a. Glomeruli walls are porous 
and; 
b. Fraction of the blood reaching 
glomeruli 

part provides the filteration 
pressure. 
4. Mention Two Metabolic 
Altered 

States Causing Kidney 
Stone 

Formation: - 

The two metabolic altered 
states, that 

generally (70 %) cause kidney 
stone 

formation, are: 
1. Hypercalcemia -- A raised level 


calcium in the blood 
2. Hyperoxalurea -- A high level 


oxalates in urine 
5. Renal Failure: - 

Renal failure is a condition in 
which 

kidneys fail to filter waste 
products 

from blood and excrete them in 

urine. As a result the 
nitrogenous 

wastes start accumulating in 
the 

blood which leads to high 
blood 

pressure, anemia etc. 

Renal failure occurs in two 
main 

categories: 
1. Acute Renal Failure, in which 


the kidneys abruptly stop 
working 

entirely or almost entirely but 
may 

eventually recover nearly 
normal 

function, and 
2. Chronic Renal Failure, in 
which 

there is progressive loss of 

function of more and more 
nephrons 

that gradually decrease overall 

kidney function. 
6. A) One Adaptation in Plants 
to 

High Temperature:- 

The cells of the plants living in 

temperate regions manage 
with the 

stress of 40 °C and above 

temperature by synthesizing 
Heat 

Shock Proteins that prevent 
the 

denaturation of enzymes and 
other 

proteins. Or 

Plants use evaporating cooling 
to 

manage with high 
temperature, 

however they close stomata on 
hot 

and dry weather. 
B) One Adaptation in Plants to 
Low 

Temperature:- 

The plants native to cold 
region 

such as oaks, maples, roses 
and 

other plants have adapted to 
bring 

changes in solute composition 
of the 
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cells, which causes cytosol to 
super 

cool without ice formation, 
although 

ice crystals may form in the 
cell 

walls. Or 

Plants respond to cold stress 
by 

increasing proportion of 
unsaturated 

fatty acids, which help 
membrane to 

maintain structure at low 

temperature by preventing 
crystal 

formation. 


II) From Punjab Boards: 


LAHORE BOARD 
Questions _ 


1. What are the differences 
between 
osmoconformers and 
osmoregulators. 
(Lahore Board (A) 
2008) 
2. What are the differences 
between 
ureotelic and uricotelic 
animals? 
(Lahore Board (A) 
2008) 
3. Explain Pyrexia. 
(Lahore Board (A) 
2008) 
4. What techniques are used to 
remove 
the kidney stones? 
(Lahore Board (A) 
2009) 
5. Differentiate between ureter 
and 


urethera. 
(Lahore Board (A) 
2009) 
6. Differentiate between 
ectotherm and 
endotherm. 
(Lahore Board (A) 
2009) 
7. Give structural formulae of 
urea and 
uric acid. 
(Lahore Board (A) 
2010) 
8. Distinguish between hypotonic 
and 
hypertonic environment. 
(Lahore Board (A) 
2010) 
9. Iluustrate the functions of 
Malpighian tubules? 
(Lahore Board (A) 
2010) 
10. Define homeostasis. 
(Lahore Board (A) 
2011) 
11. What are osmoregulators? 
(Lahore Board (A) 
2011) 
12. Why leaves are said to be 
excretophore? 
(Lahore Board (A) 
2011) 
13. Write structural formula of 
urea and 
uric acid. 
(Lahore Board Group I (A) 
2012) 
14. Differentiate between 
Xerophyte 
and Mesophyte plants. 
(Lahore Board Group I (A) 
2012) 
15. What are poikilotherms? Give 
one 
example. 
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(Lahore Board Group I (A) 

2012) 

16. Differentiate between 

hypotonic and 
hypertonic environment. 

(Lahore Board Group II (A) 

2012) 

17. Define anhydrobiosis with an 
examples 

(Lahore Board Group II (A) 

2012) 

18. Differentiate between 
osmoconformers and 
osmoregulators. 

(Lahore Board Group II (A) 

2012) 

19. Define homoestasis. Give its 
importance. 

(Lahore Board Group I (A) 

2013) 

20. Explain the process of panting 

with 
example. 

(Lahore Board Group I (A) 

2013) 

21. What does ADH and how does 

it 
function? 

(Lahore Board Group I (A) 

2013) 

22. Differentiate between 

ectotherms 
and endotherms. 

(Lahore Board Group II (A) 

2013) 

23. What are poikilotherms? Give 

one 
example. 

(Lahore Board Group II (A) 

2013) 

24. What are pyrogens? 

(Lahore Board Group II (A) 

2013) 


25. What is homoestsis? 
(Lahore Board (Acedemic 
session 


2010-2013) Group II (A) 
2014) 
26. Why leaves are said to be 
excretophore? 
(Lahore Board (Acedemic 
session 
2010-2013) Group II (A) 
2014) 
27. Define urea cycle. 
(Lahore Board (Acedemic 
session 
2010-2013) Group II (A) 
2014) 
28. What are hydrophytes? What 
are 
their important adaptations? 
(Lahore Board (Acedemic 
session 
2012-2014) Group II (A) 
14) 
29. Define anhydrobiosis with an 
example. 
(Lahore Board (Acedemic 
session 
2012-2014) Group II (A) 
14) 
30. What are flame cells and why 
are 
these called so? 
(Lahore Board (Acedemic 
session 
2012-2014) Group II (A) 
14) 
31. Compare osmoconformers and 
osmoregulators 
(Lahore Board 
(Acedemic session 
2012-2014) Group 
I (2014-A) 
32. What are flame cells, give their 
role? 
(Lahore Board 
(Acedemic session 
2012-2014) Group 
I (2014-A) 
33. What is extracorporeal 
shockwave 
lithotripsy? 
(Lahore Board 
(Acedemic session 


129|Page 


I (2014-A) 
Answers 


2012-2014) Group 


1. Differences between 
Osmoconformers 
and Osmoregulators: - 
See Exercise Chapter No: 15 


Answer No: 1 


2. Differences between 


Ureotelic and 


Uricotelic Animals:- 


Uricotelic 
Ureotelic Animals 
Animals 
1. These 1. These 
animals animals 
usually excrete | excrete uric 
urea as their acid as 
main excretory 
nitrogenous product. 
wastes. 2. Uric acid 
2. Urea which | which these 
these animals | animals 
excrete is excrete is less 
more toxic toxic than 


than uric acid, 
highly soluble 
in water. 

3. These 
animals live in 
areas where 
moderate 
amount of 
water is 
available. 

4. Terrestrial 
mammals are 
ureotelic. In 
addition to 
mammals, 
most 
amphibians, 
sharks, some 
bony fishes 
also excrete 
urea. Humans 


urea, highly 
insoluble in 
water. 

3. These 
animals 
inhabit arid 
environment. 
4. Terrestrial 
animals such 
as birds, many 
reptiles, 
insects, 
terrestrial 
snails and 
other 
gastropods are 
uricotelic. 


excrete little 
uric acid but 
urea is the 
predominant 
nitrogenous 
waste. 


3. Pyrexia: - 

In bacterial and viral infection, 

leucocytes increase in number. 

These pathogens and white 
blood 

cells produce chemicals called 
as 

pyrogens which displace the 
set of 

hypothalamus above the 
normal 

point of 37 °C. This is called 
High 

Temperature or Fever or 
Pyrexia that 

helps in stimulating the 
protective 

mechanism against the 
pathogens. 
4. Techniques used to remove 
the 

kidney stones: - 

Of many techniques which are 
used 

to remove the kidney stones, 

lithotripsy is one of them. It is 
the 

non-surgical removal of kidney 

stones in which shock waves, 
x-rays 

or ultrasonic waves 
(ultrasound) are 

directed from a machine 
outside the 

body to break the stone inside. 

Extracorporeal shock wave 

lithotripsy is the most common 
and 

advanced method in which 
shock 
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waves are focused on the stone 


to 


break the stone into tiny pieces 


or 


into sand which are passed out 


of the 


body in urine. 


5. Differences between Ureter 


urinary 
bladder to 
exterior but is 
also a semen 
duct carrying 
sperms from 
sperm duct to 
the exterior. 


and 
Urethera. 

Ureter Urethera 
1. Ureter isa 1. Urethera is 
tubular a tubular 
structure that | structure that 
links each connects 
kidney to the urinary 
urinary bladder to the 
bladder. outside of the 


2. There isa 
pair of ureters 
in each 
individual. 

3. Ureters are 
of the same 
length 

both in males 
and females. 
4. It carries 
urine from 
kidney to the 
urinary 
bladder in both 
Sexes. 


body. In males 
it passes 
through penis 
while in 
females its 
opening is just 
above the 
opening of 
vagina. 

2. There isa 
single urethera 
in each 
individual. 

3. Urethera is 
longer in the 
male than the 
female. 

4. In females 
urethera 
transports 
urine from the 
urinary 
bladder to the 
exterior while 
in males 
urethra not 
only transports 
urine from the 


6. Differentiate between 


Ectotherm 


and Endotherm: - 


Ectotherms Endotherms 
1. Ectotherms | 1. Endotherms 
are the are the 


animals that 
do not produce 
heat by 
metabolism. 
They also lack 
mechanism to 
retain heat. 

2. They have 
relative low 
metabolic rate 
that tends to 
change with 
the weather. 
3. They 
depend on the 
environment to 
regulate their 
body 
temperature. 
Most of the 
heat for their 
thermoregulati 
on comes from 
the sun. 

4. Most 
ectotherms 
have 
behavioral 
strategies to 
adjust their 
body 


animals that 
generate heat 
by metabolism 
and keep it in 
the body. 

2. They have 
high rate of 
metabolism 
even when 
they are 
inactive. 

3. 
Maintenance 
of their body 
temperature is 
independent of 
environmental 
temperature. 
4. They use 
structural, 
physiological 
and behavioral 
mechanisms to 
regulate body 
temperature. 
5. They can 
operate 
effectively in 
fairly low 
temperatures, 
so they can 
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temperature live in cold 
including regions. Their 
basking in the | acivity also 
sun, does not 
hibernation depend on 
and migration. | daily and 

5. Their seasonal 
distribution is | temperature. 
limited to 6. Birds and 
areas with mammals are 
temperature endotherms. 
range of 5-10 Endotherms 
°C to 35-40 °C. | also include 
The daily and | some fishes 
seasonal and flying 
temperature insects. 


conditions may 
also limit their 


external 
environment 
with lower 
concentration 
of solute 
(higher 
concentration 
of water) than 
the cytoplasm 
of a cell. 

2. Water 
enters into the 
cell causing it 
to swell or 
turgid. 

3. It renders 
cell solutions 
diluted. 


external 
environment 
with a higher 
concentration 
of solute 
(lower 
concentration 
of water) than 
the cytoplasm 
of a cell. 

2. Water 
diffuses out of 
the cell 
causing it to 
shrink. 

3. It renders 
cell solutions 
concentrated. 


activity. 

6. Most 

invertebrates, 

fish, 

amphibians 

and reptiles 

are ectotherms 
7. Structural Formulae: - 

a. Structural Formulae of 

Urea: - 


NH2 
O=C 
NH2 


b. Structural Formula of Uric 
Acid: - 


8. Distinguish between 
hypotonic and 
hypertonic environment 


Hypotonic Hypertonic 
Environment | Environment 


1. Itis amore 1. It is amore 
diluted concentrated 


9. Functions of Malpighian 
Tubules: - 

Malpighian tubules function as 

excretory organs in terrestrial 

arthropods (especially insects). 
Cells 

of tubule walls actively 
transport uric 

acid from the hemolymph into 
the 

lumen of tubules and is 


discharged 
into hindgut of the insect and 
excreted with feces. Or 


1. Malpighian tubules function as 
excretory organs in insects. 
2. Malpigian tubules also 
conserve 
water. 
10. Homeostasis: - 
1. The protection of internal 
environment from the harms of 
the 
fluctuations in external 
environment 
is termed as homeostasis. Or 
It is defined as a set of 
regulatory 
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mechanisms which are 
involved in 

maintaining an organism's 
internal 

environment within suitable 
limits. 
2. The homeostasis keeps the 
internal 
fluctuations in a narrow range 
with 

various control systems 
compared to 

wider external fluctuations. It 
usually 

involves some form of feedback 
self- 

regulation. 

11. Osmoregulators: - 

1. The animals whose body fluid 
concentrations differ 

noticeably the 
outside environment, actively 
regulate to discharge excess 

water in 
hypotonic and excrete salts in 
hyoertonic conditions 
therefore, are 
called as osmoregultors. 

2. All freshwater animals are 
osmoregulators because it is 
impossible for them to have 

body 
fluids as dilute as freshwater. 

Some 
marine animals such as bony 

fishes 
are osmoregulators. Terrestrial 
animals are invariably 
osmoregulators. 

12. Leaves as Excretophore: - 
Leaves are said to be 

excretophore 
because plants get rid of 

accumulated 
wastes by falling of yellow 
leaves in 


the autumn. 


13. Structural Formulae of 


Urea and 

Uric Acid: - 

See Lahore Board Answer No: 
7 
14. Differentiate between 
Xerophyte 

and Mesophyte Plants: - 
Xerophyte Mesophyte 
Plants Plants 
1. They live in | 1. They grow 
dry places in well 
such as watered soil. 
deserts, steep | 2. They have 
hills etc. moderate 
2. They have water 
water scarcity. | availability. 
3. They have 3. They have 
adaptations different 
with reduced adaptations in 
rate of excess and 
transpiration restricted 
such as thick supply of 
and waxy water such as 
cuticle, opening of 
stomata in stomata during 
lower sufficient 
depressions of | supply of 
leaves, water and 
shedding of closing of 
leaves during | stomata during 
driest season restricted 


etc. 


supply of it. 


15. Poikilotherms with one 


Example:- 


1. The animals in which body 


temperature tends to fluctuate 


more 


or less with ambient 


temperature 


where air or water 
temperatures are 
changed are called 


Poikilotherms. 


2. Poikilothemric means ‘having a 
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variable temperature’. 
3. They are described as ‘cold 
blooded’. 
4. Their body temperature is 
changing 
with fluctuations in the 
environmental temperature. If 
the 
environment is cold, so is their 
blood. 
4. Example: -Fishes, Frog etc. 
16. Differences between 
hypotonic 
and hypertonic 
environment. 
See Lahore Board Answer No: 
8 
17. Anhydrobiosis with an 
Example: - 
Exercise Chapter No: 15 
Answer 
No: 2 
18. Differences between 
osmoconformers and 
osmoregulators: - 
See Exercise Chapter No: 15 
Answer No: 1 
19. A) Homoestasis: - 
See Lahore Board Answer No: 
10 


B) Importance of Homeostasis: 


1. It protects the animal from the 

harms of fluctuation in the 
external 

environment. 
2. It compels the adaptations in 
the 

constant changing 
environment and 

contributes in evolutionary 
process. 
20. Panting with Example: - 
1. Itis the evaporative cooling in 
the 

upper respiratory tract. 


2. The fur animals or the animals 

whose skin is not supplied 
with 

sweat glands such as dogs, 
cats adopt 

the mechanism of panting as a 
means 

of dissipating heat. 
3. Bats etc use saliva and urine 
for 

evaporating cooling. 
4. During panting metabolic rate 
of 

the body is decreased so less 
heat is 

generated by the body. 
21. A) ADH: - 
1. It means Antidiuretic 
Hormone. 
2. Itis also known as 
Vasopressin. 
3. Itis polypeptide in nature. 
4. Itis a hormone that is secreted 
by 

posterior lobe of pituitary 
gland. 
B) Working of ADH: - 

It acts actively to transport 
water 

from filtrate in the collecting 
tubules 

back to kidney. 
22. Differences between 
Ectotherms 

and Endotherms: - 

See Lahore Board Answer No: 
6 
23. Poikilotherms with one 
Example: 

See Lahore Board Answer No: 
15 
24. Pyrogens: - 
1. Chemical substances produced 

during bacterial and viral 
infections 
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from the pathogen and 
leukocytes 

that displace the set point of 

hypothalamus above the 
normal 

point of 37 °C are called 
Pyrogens. 

Or 

The substances that are 
released 

from toxic bacteria or from 

degenerating tissues of the 
body or 

from leukocytes, which cause 
fever 

during infection are called 
Pyrogens. 
2. They can act on the 
hypothalamic 

temperature regulating center 
to increase 

its set point or they may 
function 

indirectly. 
25. Homoestsis: - 

See Lahore Board Answer No: 
10 
26. Leaves as Excretophore: - 

See Lahore Board Answer No: 
12 
27. Urea cycle: - 

The metabolic pathways 
involved in the 

production of urea are termed 
as urea 


cycle. Or 
It is a series of energy 
requiring 


chemical reactions in the cells 
of 

liver in which ammonia 
combines 

with carbon dioxide and is 
converted 

to a less toxic substance 
“urea”. Or 


1. Synthesis of urea from 
ammonia 

and carbon dioxide by a 
sequence of 

reactions is known as Urea 
cycle. 
2. It requires specific enzymes. 
3. It occurs in the cells of liver. 
4. Itis also known as Ornithine 
cycle. 
28. A) Hydrophytes: - 

The plants which are found in 

freshwater habitat either 
partly or 

completely submerged are 
called 

Hydrophytes. Or 

Aquatic plants are called 
Hydrophytes. 
B) Their Important 
Adaptations: - 

Hydrophytes have adaptations 
to 

remove the flooding of their 
cells in 

freshwater, such as large 
surface area 

of leaves to transpire water 

excessively and extensive 
stomata on 

the upper surface to promote 
loss of 

water. Or 
1. The stem and leaves of 

hydrophytes generally lack 
cuticle. 
2. Incase of partially submerged 

plants the surface area of their 
leaves 

is very large. 
3. Their leaves float on the 
surface of 

water as in partially 
submerged 

plants. 
4. A large number of stomata are 
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restricted on the upper 
surfaces of 

leaves in partially submerged 

hydrophytes. 

29. Anhydrobiosis with an 

Example: - 

Exercise Chapter No: 15 

Answer 
No: 2 

30. A) Flame Cells: - 

Flame cells are blind bulb like 
cells 

with a cavity bearing a tuft of 
cilia in 

along the branching excretory 
tubules or 

protonehridia of flatworms. 

B) Why Flame Cells called so: - 
The tuft of cilia in the cavity of 
flame cells beat in a manner 

like 
flickering flame cell hence 

these 
cells are called flame cells. 

31. Comparison of 

Osmoconformers and 
Osmoregulators: - 

See Exercise Answer No: 1 

32. A) Flame cells: - 

See Lahore Board Answer No: 

30 (A) 

B) Role of Flame Cells: - 

They propel nitrogenous 
wastes present 

in interstitial fluid into tubular 
system to 

be disposed outside through 

nephridiopores. 

33. Extracorporeal Shockwave 
Lithotripsy: - 
Extracorporeal shockwave 

lithotripsy 
is the most common in which 

high 
concentration of X-ray or 
ultrasound 


are directed from a machine 
outside 

the body to the stone inside 
that is 

broken down into pieces or 
into sand 

and pass out of the body in 
urine. 


GUJRANWALA BOARD 
Questions _ 


1. Explain the term homeostasis. 
(Gujranwala Board (A) 

2008) 

2. Differentiate between 
osmoregulation and 
thermoregulation. 

(Gujranwala Board (A) 

2009) 

3. Define anhydrobiosis with an 
example. 

(Gujranwala Board (A) 

2009) 

4. Define the term homeostasis. 

(Gujranwala Board (A) 

2010) 

5. How do most plants have 

adapted to 
strive in heat stress? 

(Gujranwala Board (A) 

2010) 

6. Differentiate between 
protonephridium and 
metanephridium. 

(Gujranwala Board (A) 

2011) 

7. Explain about dialysis. 

(Gujranwala Board (A) 

2011) 

8. Differentiate between 

hypotonic and 
hypertonic solution. 

(Gujranwala Board (A) 

2011) 

9. Differentiate between 

ectotherms 
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and endotherms. 
(Gujranwala Board (A) 
2012) 
10. What are osmoregulators? 
(Gujranwala Board (A) 
2012) 
11. What is hemodialysis? 
(Gujranwala Board (A) 
2012) 
12. What is uremia? 
(Gujranwala Board (A) 
2013) 
13. Define homeotherms. 
(Gujranwala Board (A) 
2013) 
14. What is lithotripsy? 
(Gujranwala Board (A) 
2013) 
15. Define homeostasis. 
(Gujranwala. Board (New Course) 
2014-A) 
16. What is anhydrobiosis? 
(Gujranwala. Board (New Course) 
2014-A) 
17. What is counter current 
multiplier? 
(Gujranwala. Board (New Course) 
2014-A) 
Answers 
1. Homoestsis: - 
See Lahore Board Answer No: 
10 
2. Differentiate between 
osmoregulation and 


thermoregulation. 

Thermoregul 

Osmoregulati | ation 

on 

1. It involves 1. Itis the 

Maintaining a_| ability of 

balance organisms to 

between water | maintain body 

and solute temperature 

contents of within narrow 

cells of range. 


organisms. 


2. It limits the 


2. It keeps internal 

body fluids or | temperature of 
cytoplasm the body 

from becoming | within a range 
too dilute or that enables it 
too to function 
concentrated. | effectively. 


3. Anhydrobiosis with an 
Example: - 

Terrestrial animals can 
tolerate 

dehydration and it differs in 
various 

animals. This chracteristics is 
known as 

anhydrobiosis. 

Example: - 

Some invertebrates, such as 
several 

species of nematodes, literally 
have the 

ability to dry up under adverse 

conditions. 

(Note: In a situation of extreme 

desiccation an animal stops all 
its 

metabolic processes 
preventing 

reproduction, development and 
repair. 

When conditions become 
favorable for 

the animal, it will return to its 
metabolic 

state of life). 
4. Homoestsis: - 

See Lahore Board Answer No: 
10 
5. Adaptations of Plant in 
Heat 


Stress: - 
1. A plant keeps cool by 
transpiration, 


the evaporation of water 
through 
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stomata at the surface of 
leaves. 


2. Shiny cuticle is useful in that it 


reflects heat. 


3. They have small leaves. Having 


a 

small leaf area is another way 
of 

reducing the uptake of heat. 
4. Plants respond to high 
temperature 

by synthesizing Heat Shock 
Proteins 

that prevent the denaturation 
of 

enzymes and other proteins. 
6. Differentiate between 

protonephridium and 

metanephridium: - 

Protonephridium is the 
excretory 

structure that has no internal 

opening, instead its blind end 
has 

flame cell with tuft of cilia. 

Example: - Planaria and 
other 

flatworms 

Metanephridium is the 
excretory 

structure that has an internal 
funnel 

shaped opening Nephrostome 
in the 


opens to the ciliated funnel 
exterior nephrostome 
through and externally 
nephridiopore. | it opens 
2.Itisa through 
system of two_ | nephridiopore. 
longitudinal 2.Itisa 
branching system of 
tubules segmenatlly 
laying on arranged 
either lateral tubules, 

side and usually one 
extending pair per 

along the segment. 
entire length 3. It lacks 

of the animal. | flame cells. 
3.Itis capped | 4. It collects 

a cellular set nitrogenous 
up termed as wastes from 
flame cell. coelomic a 

4. It collects fluid. 
nitrogenous 5. It usually 
wastes from excretes urine. 
tissue fluid or | 6. It is found in 
interstitial most annelids 
fluid. and some 

5. It usually mollusks. 
excretes 

ammonia. 

6. It is found in 

flatworms, 

some annelids 

and 

nemerteans. 

7. Dialysis: - 


coelom. 

Example: - Earthworm and 
other 

Annelids. 

Metanephridi 

Protonephrid | um 
ium 
1. It is a tubule | 1. It is a tubule 
without that ends at 
internal both ends, 
opening. internally it 
However, it opens asa 


Dialysis is a technique used to 

remove waste products from 
the 

blood and excess fluids from 
the 

body as a treatment for chronic 
renal 

failure. 

There are two methods of 
dialysis. 
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a. Hemodialysis ---- It is done 
outside 

the body with artificial kidney, 
the 

basic principle of which is to 
pass 

blood through minute cannels 

bounded by a thin membrane. 
On the 

other side of the membrane is 
a 

dialyzing fluid into which 
unwanted 

substances in the blood pass by 

diffusion. 
b. Peritoneal dialysis ---- It is done 

inside the body in which 
peritoneal 

membrane is utilized as 

semipermeable membrane. 
8. Differences between 
hypotonic and 

hypertonic solution: - 


Hypotonic Hypertonic 

Solution Solution 

1. Hypotonic | 1. Hypertonic 

is a solution is a solution 

with low solute | with higher 

concentration | solute 

than concentration 

the cytoplasm _ | than that of 

of a cell. the cytoplasm 

2. Water of a cell 

enters 2. Water 

into to the cell | diffuses out of 

causing it to the cell 

swell or turgid. | causing it to 

3. It renders shrink. 

cell solution 3. It renders 

diluted. cell solutions 
concentrated. 


9. Differentiate between 
Ectotherms 

and Endotherms: - 

See Lahore Board Answer No: 


10. Osmoregulators: - 

See Lahore Board Answer No: 
11 
11. Hemodialysis: - 

Hemodialysis means ‘cleaning 
the 

blood’. In this procedure blood 
is 

circulated through a machine 
which 

contains a dialyzer also called 
an 

artificial kidney. Dialyzer has 
two 

spaces separated by thin 
membrane. 

Blood passes from one side of 
the 

fluid and dialyzing fluid on the 
other. 

The wastes and excess water 
pass 

from the blood through the 

membrane into the dialysis 
fluid. 
12. Uremia: - 
1. Itisa high degree of renal 
failure. 
2. Itis also called end-stage renal 

disease (ESRD) 
3. Itis usually characterized by 
an 

accumulation of an excessive 
amount 

of urea and other nitrogenous 
wastes 

in the blood. 
4. In uremia there is a marked 
increase 

in the concentration of urea 
and 

creatinine in the blood. 
5. In uremia the dialysis cannot 
be done 

hence the surgical 
transplantation of 
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a matching donor kidney is the 
only 

option left for as the 
permanent 

treatment. 
13. Homeotherms: - 
1. Homiothermic animals or 
homeotherms 

are popularly described as 
‘worm 

blooded’. 
2. They have high metabolic 
rates. 
3. These animals include birds 
and 


mammals. 
4. These animals which have the 
ability to 


maintain relatively constant 
internal 

temperature (about 37 °C for 
mammals 

and about 40 °C for birds), 
regardless of 

environmental temperature. 
14. Lithotripsy: - 
1. Lithotripsy is used for non- 
surgical 

removal of kidney stone. 
2. Itis used to break up stones 
that 

form in the kidney, ureter or 
gall 

bladder. 
3. Extracorporeal shockwave 
lithotripsy 

is the most common in which 
high 

concentration of X-ray or 
ultrasound 

are directed from a machine 
outside 

the body to the stone inside 
that is 

broken down into pieces or 
into sand 


and pass out of the body in 

urine. 
Or 

1. Lithotripsy is a recent method 
for 

removing kidney and ureteral 
stones. 
2. In lithotripsy ultrasonic waves 
or 

shock waves are used to break 
the 

stone. 
3. Shock wave lithotripsy is more 

advanced method in which 
shock 

waves are being focused on 
stones 

from outside the body. After 
being 

broken small pieces of stones 
are 

passed in urine. 
15. Homeostasis: - 

See Lahore Board Answer No: 
10 
16. Anhydrobiosis: - 

Exercise Chapter No: 15 
Answer 

No: 2 
17. Counter Current Multiplier: 

See Faisalabad Board Answer 
No: 22 


MULTAN BOARD 
Questions _ 


1. What is homeostasis? 
(Multan Board (A) 
2008) 
2. What is glomerulus? 
(Multan Board (A) 
2008) 
3. Differentiate between 
Osmoregulation and 
Thermoregulation. 
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(Multan Board (S) 
2008) 
4. Write about Hydrophytes. 
(Multan Board (S) 
2008) 
5. What is anhydrobiosis? 
(Multan Board (S) 
2008) 
6. What marine fishes do for 
osmoregulation? 
(Multan Board (A) 
2009) 
7. What is Blubber and in which 
animals is it found? 
(Multan Board (A) 
2009) 
8. Differentiate between 
Hypercalcemia 
and Hyperoxalurea. 
(Multan Board (S) 
2009) 
9. Define Anhydrobiosis. Give 
example 
of organism that show this 
phenomenon. 
(Multan Board (S) 
2009) 
10. What are Pyrogens? 
(Multan Board (A) 
2010) 
11. Differentiate between 
Shivering 
Thermogenesis and Non- 
Shivering 
Thermogenesis. 
(Multan Board (A) 
2010) 
12. Why are leaves said to be 
excretophore? 
(Multan Board (A) 
2010) 
13. Define Pyrogens. How these 
affect 
the Hypothalamus? 
(Multan Board (S) 
2010) 


14. What Uremia? Give its 
treatment. 
(Multan Board (S) 
2010) 
15. Differentiate Poikilotherms 
with 
Homeotherms. 
(Multan Board (S) 
2010) 
16. Illustrate the function of 
malpighian tubules. 
(Multan Board (A) 
2011) 
17. Define Homeostasis. Give its 
importance. 
(Multan Board (A) 
2011) 
18. Give the structural formulae of 
Urea 
and Uric Acid. 
(Multan Board (A) 
2011) 
19. Differentiate between 
Hydrophytes 
and Xerophytes. 
(Multan Board (S) 
2011) 
20. Define Excretophores. 
(Multan Board (S) 
2011) 
21. What are Osmoconformers? 
(Multan Board (S) 
2011) 
22. What are Mesophytes? 
(Multan Board (A) 
2012) 
23. How Malpighian tubules take 
part in 
excretion? 
(Multan Board (A) 
2012) 
24. What are the effects of ADH 
and 
aldosterone on work of 
nephron? 
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(Multan Board (A) 

2012) 

25. What is a renal failure? 

(Multan Board (S) 

2012) 

26. Write two types of synthesis 
functions of liver and effects on 
homeostasis. 

(Multan Board (S) 


2012) 
27. Define anhydrobiosis with an 
example. 
(Multan Board (S) 
2012) 


28. Differentiate between 
Osmoregualtion and 
Thermoregulation. 

(Multan Board (A) 

2013) 

29. What is Metanephridium? 

(Multan Board (A) 

2013) 

30. Define Homeostasis. 

(Multan Board (A) 

2013) 

31. What is Lithotripsy? 

(Multan Board (Old Scheme) 

(A) 2014) 

32. What is Renal Failure? 

(Multan Board (Old Scheme) (A) 

2014) 

33. Differentiate between 

Shivering and 
Non-shivering Thermogenesis. 

(Multan Board (Old Scheme) (A) 

2014) 

34. Define Mesophytes. Give an 
example. 

(Multan Board (New Scheme) (A) 

2014) 

35. What are Osmoconformers? 

(Multan Board (New Scheme) (A) 

2014) 

36. Differentiate between 

Ureotelic and 
Uricotelic Animals. 


(Multan Board (New Scheme) (A) 
2014) 


Answers 

1. Homoestsis: - 

See Lahore Board Answer No: 

10 

2. Glomerulus: - 

1. Glomerulus is a round ball of 

capillaries. 

2. It circulates blood through 

Bowma’s 
capsule as it arrives through 

afferent 
arterioles and leaves the 

capsule by 
efferent arterioles. Or 

1. Itisa ball or dense network of 
capillaries, laying inside the 

cup of 
Bowman’s capsule 

2. Itis derived from afferent 

arteriole. 

3. From the glomerulus, blood is 
carried by efferent arteriole to 
pertitubular capillaries and 

vasa recta. 

4. Itis the place where blood 

passing 
through it, is filtered into 

Bowman’s 


capsule. 
3. Difference between 
Osmoregulation 


and Thermoregulation. 

See Gujranwala Board Answer 
No: 2 
4. Hydrophytes: - 
1. Hydrophytes are the plants 
which live 

completely or partially 
submerged in 

water. 
2. Their emergent leaves have a 
large 

surface area for 
photosynthesis. 
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3. Their floating leaves have large 
area 

to transpire water excessively. 
4. Extensive stomata are present 
on the 

upper surface of floating leaves 
facing 

the atmosphere to promote 
loss of water. 
5. Their stem and leaves 
generally lack 

cuticle. 
5. Anhydrobiosis: - 

Exercise Chapter No: 15 
Answer 

No: 2 
6. Osmoregulation in Marine 
Fishes: 


a. Osmoregulation in 
Cartilaginous 

Fishes: - 

They maintain lower internal 
salt 

concentration than that of 
surrounding 

sea water by storing high 
concentration 

of urea in their body. Because 
urea in 

high concentration is 
damaging so these 

fishes retain another chemical 

trimethyleamine oxide for 
protection 

against urea. Thus they do not 
have 

problem of water loss. Excess 
salts are 

removed by special glands in 
their 

rectum (rectal glands) and by 
gills. 
b. Osmoregulation in Marine 


Bony 
Fishes: - 


Marine bony fishes have 
hypotonic 

internal environment so they 
lose water. 

Thus, in order to conserve 
water they 

constantly drink water. The 
salts taken in 

along water are actively 
excreted by 

gills. Moreover they excrete 

concentrated urine resulting in 
maximum 

salt excretion and minimum 
water loss. 
7. A) Blubber: - 
1. Blubber is a very thick layer of 

insulating fat just under the 
skin in 

marine mammals living in 
much colder 

water than their body 
temperature. 
2. It accounts for about 25 % of 
their 

body weight. 
3. It protects them from the cold. 
B) Animals having Blubber: - 

Blubber is found in aquatic 
mammals 

such as seals, whales, dolphin, 
walrus 

etc. 
8. Differences between 

Hypercalcemia 

and Hyperoxalurea: - 


Hypercalcemi 
a 


Hyperoxalure 
a 


1. 
Hypercalcemia 
refers toa 
raised level of 
calcium in the 
blood. 

2. Calcium 


1. 
Hyperoxalurea 
refers to a high 
level of 
oxalates in 
urine. 

2. Oxalates 
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present in 
milk, butter, 
cheese etc. is 


present in 
green 
vegetables and 


the main tomatoes may 
contributing be the source 
factor for of 
hypercalcemia. | hyperoxalurea. 
2. >: 
Hypercalcemia | Hyperoxulurea 
is the is the 
contributing contributing 
factor for the factor for 
formation of formation of 
calcium calcium 
oxalate as well | oxalate stones 
as calcium in the kidney. 
phosphate 
stones in the 
kidney. 
9. Anhydrobiosis with 
Example: - 

Exercise Chapter No: 15 
Answer 

No: 2 
10. Pyrogens: - 

See Lahore Board Answer No: 
24 
11. Differences between 
Shivering 

Thermogenesis and Non- 
Shivering 

Thermogenesis: - 
Shivering Non- 
Thermogenes | Shivering 
is Thermogenes 

is 
1. Production 1. Production 
of heat by of heat 
involuntary triggered by 
contractions of | hormones is 
the skeletal called Non- 
muscles is Shivering 
called Thermogenesis 
Shivering : 
Thermogenesis | 2. Control 
center for non- 


2. Control shivering 
center for thermogenesis 
shivering lies in the 
thermogenesis | anterior 

is located in hypothalamus. 
the posterior 3. Under 


hypothalamus. | persistent 

3. Posterior cooler 
hypothalamus | conditions, the 
is activated anterior 

when the body | hypothalamus 
temperature is activated. 
falls even a 4. During non- 
fraction of a shivering 
degree below a | thermogenesis 


critical basal 
temperature metabolism is 
level. raised and 

4. During heat is 
shivering produced, in 


thermogenesis | short term by 
first tone of the secretion 
the skeletal of adrenaline 
muscle is and in long 
increased and | term by 
when it rises secretion of 


above a another 
certain critical | hormone, 
level then thyroxine. 
shivering 

begins. 


12. Leaves as Excretophore: - 


See Lahore Board Answer No: 
12 
13. A) Pyrogens: - 

See Dera Ghazi Khan Board 
Answer 

No: 17 (A) 
B) Effect of Pyrogen on 
Hypotalamus: - 

They are carried by the blood 
to the 

brain and direct neurons in the 

hypothalamus to raise the 
body’s 


144 |Page 


temperature several degree 
above the 

normal value of 37 OC (98.6 
OF). Or 

Their effect on hypothalamus is 
to 

displace the set point of 
hypothalamus 

above the normal point of 37 
'C. OFr 

They can cause the set point of 

hypothalamus to rise to inhabit 
the 

growth of microorganisms. 
14. A) Uremia: - 

It is a high degree of renal 
failure. 
B) Treatment of Uremia: - 

Kidney transplantation is the 
only 

treatment for uremia. 
15. Differences between 
Poikilotherms 

and Homeotherms: - 


4. The animals 
distribution of | include birds 
terrestrial cold | and 

blooded mammals. 
animals is 
limited. 

5. Fishes, 
amphibians 
and reptiles 
are cold 
blooded 
animals. 


16. Function of 
Malpighian Tubules: - 
See Lahore Board Answer No: 


17. A) Homoestsis: - 
See Lahore Board Answer No: 


B) Importance of Homeostasis: 
See Lahore Board Answer No: 
18. Structural formulae of Urea 


and Uric Acid: - 
See Lahore Board Answer No: 


Poikilotherm | Homeotherm 
Ss Ss 

1. They are 1. They are 
commonly commonly 
known as cold _ | known as 
blooded warm blooded 
animals. animals. 

2. Their 2. Their body 
temperature temperature is 
changes in independent of 
accordance the 

with the environmental 
fluctuations of | temperature. 
environmental | 3. They have 
temperature. high metabolic 
3. They rates. 

depend upon 4. They are 
environmental | also found in 
warmth for extremely cold 
metabolic regions. 
functioning. 5. These 


7 


19. Differences between 


Hydrophytes 


and Xerophytes: - 


Hydrophytes 


Xerophytes 


1. They are 
aquatic plant, 
2. They do not 


1. They are 
desert plants 
or plants found 


have any on steep 
difficulty in mountains. 
obtaining 2. They have to 
water. face scarcity of 
3. They have water. 
adaptations to | 3. The have 
remove the the 

flooding of adaptations for 
their cells in reduced rate of 
freshwater. transpiration 


145 |Page 


4. Their stem 
and leaves 
usually lack 
cuticle to 
transpire 
excessively. 

5. Their leaves 
have large 
surface area to 
transpire 
water 
excessively. 

6. A large 
number of 
stomata are 
present on the 
upper surface 
of leaves to 
promote loss 
of water 
Examples- 
Water Lilly, 
Hydrila etc. 


and 
conservation of 
water. 

4. They have 
thick, 

leathery and 
waxy cuticle to 
prevent 
excessive 
water loss. 

5. Their leaves 
are small and 
needle like 
that help to 
reduce water 
loss by 
transpiration. 
6. Few stomata 
are present on 
lower surface 
of leaves in 
depressions to 
restrict loss of 
water. 
Examples: - 
Cacti, Acacia 
etc. 


20. Excretophores: - 


1. Excretophores are the organs 


of 


plants which are used for the 
disposal of excretory products 


from 

plants. 
2. Plants get rid of their 
accumulated 

wastes by falling of yellow 
autumn 

leaves, hence these leaves are 
called 

excretophores 


3. Yellow color of these leaves is 


not 


due to removal of chlorophyll 


but is 


due to loading of pigmented 


compounds and toxic 
materials such 

as heavy metals prior to falling 
off. 
21. Osmoconformers; - 
1. The animals, whose body fluids 
are 

kept isotonic to external 
environment 

even for marine saltwater 
environment, 

are called Osmoconformers. 
2. Osmoconformers are in 
osmotic 

equilibrium with their 
environment. 
3. There is no need for these 
animals to 

osmoregulate. 
3. Most marine invertebrates are 

osmoconformers. Among 
vertebrates, 

only primitive hagfish are strict 

osmoconformers. Sharks, rays 
and 

other cartilaginous fishes are 
also 

isotonic to seawater due to 
retention of 

urea in their blood, even 
though their 

blood level of sodium chloride 
is lower 

than that of sea water. 
22. Mesophytes: - 
1. Mesophytes are the plants 
which 

grow in normally well-watered 
soil. 

Or 

These are the plants which live 

where water is in adequate 
supply. 
2. They have moderate water 
availability. 
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3. They have developed a water 
proof 

external cuticle on stem and 
leaves to 

prevent excessive 
transpiration. 
4. They open stomata in sufficient 

supply of water to promote loss 
of 

excess water and close stomata 
in 

restricted supply of water to 
prevent 

its lost. 
5. Usually the water which they 
lose by 

transpiration is readily 
replaced by 

uptake from soil, and so they 
require 

no special means of conserving 

water. 
23. Function of 

Malpighian Tubules: - 

See Lahore Board Answer No: 
9 
24. Effects of ADH and 
Aldosterone on 

Working of Nephron: - 
1. ADH increases the water 
permeability of 

collecting ducts of nephrons, 
limiting its 

amount to be excreted. 
2. Aldosterone promotes the 
uptake of 

sodium in the ascending limb 
or thick 

loop of Henle, conserving its 
level in the 

body. 
25. Renal Failure: - 

See Exercise Chapter No: 15 
Answer 

No: 5 


26. A) Two Synthesis Functions 
of 

liver: - 
1. It synthesizes bile. 
2. It synthesis urea from 
ammonia and 

carbon dioxide. 
B) Their Effects on 


Homeostasis: - 
1. Bile emulsifies fats in the small 
intestine. 


2. It supports kidney in waste 
disposal. 
Or 
A) Two Synthesis Functions of 
liver: - 
1. It makes plasma proteins, such 
as 
albumin and fibrinogen, from 
amino acids. 
2. It forms cholesterol. 
B) Their Effects on 
Homeostasis: - 
1. Fibrinogen is a protein 
responsible 
for the clotting of blood. 
2. Some of cholesterol is required 
as an 
important constituent of cell 
membrane, particularly of 
nerve cell. 
Excess cholesterol is excreted 


in the 
bile. Or 

A) Two Synthesis Functions of 
liver: - 


1. It synthesizes lipids, 
cholesterol and 

lipoproteins. 
2. It synthesizes albumin, a 
plasma 

protein. 
B) Their Effects on 
Homeostasis: - 
1. These regulate blood 
chemistry, 
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store energy and help to 
maintain 

cell membranes. 
2. It maintains osmotic balance of 

blood. 
27. Anhydrobiosis with an 
Example: - 

Exercise Chapter No: 15 
Answer 

No: 2 
28. Difference between 

Osmoregulation and 

Thermoregulation. 

See Gujranwala Board Answer 
No: 2 
29. Metanephridium: - 
1. Itis a tubule that ends at both 
ends, 

internally it opens as a ciliated 
funnel 

nephrostome and externally it 
opens 

through nephridiopore. 
2. Itis asystem of segmenatlly 
arranged 

tubules, usually one pair per 
segment. 
3. It collects nitrogenous wastes 
from the 

coelomic fluid. 
4. Itis surrounded by a network 
of 

capillaries. As fluid moves 
along the 

tubule salts and other nutrient 
substances 

reabsorbed and carried away 
by these 

capillaries. 
4. It usually excretes urine. 
5. Itis found in most annelids and 
some 

mollusks. 
30. Homoestsis: - 

See Lahore Board Answer No: 
10 


31. Lithotripsy: - 

See Gujranwala Board Answer 
No: 

14 
32. Renal Failure: - 
1. Renal Failure: - 

Renal failure is the failure of 
kidney 

to produce urine in the normal 
way. 
2. Chronic Renal Failure:- 

In chronic renal failure, the 
function 

of the kidney is completely lost 
and 

it is unable to remove 
nitrogenous 

wastes. 
3. Usual Causes of Renal Failure: 


Usual causes of Renal Failure 
are 

various factors of pathological 
and 

chemical nature that may 
destroy the 

nephron, particularly its 
glomerular 

part. 
4. Consequences: - 

There is an increase in the 
plasma 

level of urea and other 
nitrogenous 

wastes. 
5. Complications: - 

Rise in plasma level of urea 
causes 

complications of increase in 
blood 

pressure and anemia etc. 
33. Differences between 
Shivering 

Thermogenesis and Non- 
Shivering 

Thermogenesis: - 
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See Multan Board Answer No: 


34. Mesophytes: - 
See Multan Board Answer No: 


35. Osmoconformers; - 
See Multan Board Answer No: 


36. Differences between 
ureotelic and uricotelic 
animals:- 
See Lahore Board Answer No: 
2 


BAHAWALPUR BOARD 
Questions 


1. Differentiate between 
Hydrophytes 
and Xerophytes. 
(Bahawalpur Board (A) 
2008) 
2. What are heat shock proteins? 
(Bahawalpur Board (A) 
2008) 
3. Write about Lithotripsy. 
(Bahawalpur Board (S) 
2008) 
4. What is dialysis? 
(Bahawalpur Board (S) 
2008) 
5. Differentiate between 
hypotonic and 
hypertonic solution. 
(Bahawalpur Board (S) 
2008) 
6. What is Renal Failure? 
(Bahawalpur Board (S) 
2009) 
7. What is the role of hormones in 
human kidney? 
(Bahawalpur Board (S) 
2010) 
8. What is dialysis? 
(Bahawalpur Board (A) 
2010) 
9. What is Non-Shivering 


Thermogenesis? 
(Bahawalpur Board (A) 

2010) 

10. Differentiate Hemodialysis 

from 

Peritoneal dialysis. 
(Bahawalpur Board (A) 

2010) 

11. Give two adaptations of plants 

to 
high temperature condition. 

(Bahawalpur Board (A) 

2011) 

12. Give the procedure of 

Hemodialysis. 

(Bahawalpur Board (A) 

2011) 

13. Differentiate between Cortical 

and 
Juxtamedullary Nephrons. 

(Bahawalpur Board (A) 
2011) 
14. Define Urea Cycle. 
(Bahawalpur Board (A) 

2012) 

15. Differentiate between 
Osmoconformers and 
Osmoregulators 

(Bahawalpur Board (A) 

2012) 

16. Explain briefly Glomerular 

Filtrate. 

(Bahawalpur Board (A) 

2012) 

17. Differentiate between 

Ureotelic and 
Uricotelic. 

(Bahawalpur Board (A) 

2013) 

18. Define Anhydrobiosis. 

(Bahawalpur Board (A) 

2013) 

19. What is Flame Cell? Give one 
example. 

(Bahawalpur Board (A) 

2013) 
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20. Explain the term Homeostasis. 
(Bahawalpur Board (New Scheme) 
2014) 
21. How the most plants have 
adapted 
to survive in heat stress? 
(Bahawalpur Board (New Scheme) 
2014) 
Answers 
1. Differences between 
Hydrophytes 
and Xerophytes: - 
See Multan Board Answer No: 
19 
2. Heat Shock Proteins: - 
Heat Shock Proteins are the 
proteins 
produced by most plants 
especially 
plants of temperate regions at 
40 °C 
or above that protect enzymes 
and 
other proteins from denaturing 
due to 
high temperature. 
3. Lithotripsy: - 
See Gujranwala Board Answer 
No: 
14 
4. Dialysis: - 
See Gujranwala Board Answer 
No: 7 
5. Differences between 
hypotonic and 
hypertonic solution: - 
See Gujranwala Board Answer 
No: 8 
6. Renal Failure: - 
See Exercise Chapter No: 15 
Answer 
No: 5 
7. The Role of Hormones in 
Human Kidney: - 
See Multan Board Answer No: 
24 


8. Dialysis: - 
See Gujranwala Board Answer 
No: 7 
9. Non-Shivering 
Thermogenesis: - 
1. Production of heat triggered by 
hormones is called Non- 
Shivering 
Thermogenesis. Or 
Production of heat due to rise 
in rate 
of basal metabolism by 
production of 
hormones is called Non- 


Shivering 
Thermogenesis. 

2. It occurs during persistent cold 
conditions. 


3. To increase the body’s 
metabolic rate 

quickly, body secretes the 
hormone 

adrenaline from adrenal gland. 
For long 

period of time (months), body 
will 

increase its metabolic rate by 
producing 

thyroxine. 
4. Control center for non- 
shivering 

thermogenesis lies in the 
anterior 

hypothalamus. 
10. Differences between 

Hemodialysis and 


Peritoneal 
Dialysis: - 
Peritoneal 
Hemodialysi | Dialysis 
Ss 


1. It is done 1. It is done 
outside the inside the body. 
body with 2. Peritoneal 
artificial membrane is 
kidney, the utilized as 
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dialyzer. semipermeable 
2. The basic membrane. 
principle of Dialysis fluid is 
hemodialysis | filled in 


is to pass peritoneal 
blood cavity through 
channels catheter. 
bounded bya_ | Wastes and 
thin excess water 


semipermeabl | from the blood 
e membrane vessels lining 
inadialyzer. | the peritoneum 
On the either | cavity seep 
side of the through the 
membrane is_ | peritoneal 

a dialyzing membrane into 


fluid into the dialyzing 
which urea fluid in the 
and other cavity. The fluid 


wastes in the | is then changed 
blood pass by | regularly to 
diffusion. repeat the 
process. 


11. Two Adaptations of Plants 
to 

High Temperature 
Conditions: - 
1. Plants keep cool by 
transpiration, 

the evaporation of water 
through 

stomata at the surface of 
leaves. 
2. Plants respond to high 
temperature 

by synthesizing Heat Shock 
Proteins 

that prevent the denaturation 
of 

enzymes and other proteins. 
12. Procedure of Hemodialysis: 

Hemodialysis makes use of 
kidney 


machine or an artificial kidney. 


Blood from the patient is 
temporarily 

diverted from an artery in the 
arm 

through the machine and is 
then 

returned to a vein in the arm. 
Blood 

in the machine is passed over a 
semi 

permeable dialysis membrane, 
which 

is surrounded by dialysis fluid. 

Certain small molecules such 
as urea 

and salts pass from the blood 
into the 

dialysis fluid through the 
dialysis 

membrane. Useful substances 
such 

as glucose, amino acids and 
some 

salts and water are retained in 
the 

blood. It goes on for 6-10 hours 

and three times in a week. 
13. Differences between 
Cortical and 

Juxtamedullary Nephrons: - 


Cortical Juxtamedulla 
Nephrons ry Nephron 
1. These 1. They have 
nephrons have | glomeruli that 


glomeruli 
located in the 
outer cortex. 
2. They have 
relatively small 
glomeruli. 

3. They have 
short loops of 
Henle that 
penetrate only 
a short 
distance into 


lie in the renal 
cortex near the 
medulla. 

2. They have 
large 
glomeruli. 

3. They have 
very long loops 
of Henle that 
extend deep 
into the 
medulla. 
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the medulla. 4. They are 

4. They are surrounded by 
surrounded by | peritubular 
only capillaries as 
peritubular well as vasa 
capillaries. recta. 


14. Urea Cycle: - 

See Lahore Board Answer No: 
at 
15. Differences between 
osmoconformers 

and osmoregulators: - 

See Exercise Chapter No: 15 

Answer No: 1 
16. Glomerular Filtrate: - 
1. The filterate appearing in 
Bowman’s 

capsule is called as glomerular 
filtrate. 
2. Itis actually the fluid that is 
filtered 

from glomerular capillaries 
into 

Bowman’s capsule. 
2. It contains numerous useful 
substances 

such as glucose, amino acids, 
salts etc. in 

aqueous solution. 
3. The glomerular filtrate 
contains all 

constituents of blood except for 
the 

plasma proteins and red blood 
cells. 
17. Differences between 

ureotelic and uricotelic 
animals:- 

See Lahore Board Answer No: 
2 
18. Anhydrobiosis: - 

Exercise Chapter No: 15 
Answer No: 2 
19. Flame Cell one Example: - 

A) Flame Cell: - 


See Lahore Board Answer No: 
30 (A) 
B) Example: - 

Planaria (Phylum 
Platyhelminthes) 
20. Homoestsis: - 

See Lahore Board Answer No: 
10 
21. Adaptations of Plants to 
Survive in 

Heat Stress: - 

See Bahawalpur Board Answer 
No: 11 


FAISALABAD BOARD 
Questions _ 


1. Differentiate between 
Osmoregulation 
and Thermoregulation. 
(Faisalabad Board 
(A) 2008) 
2. What is Homeostasis? Give its 
importance. 
(Faisalabad Board 
(A) 2008) 
3. Write down structural 
formulae of urea 
and uric acid. 
(Faisalabad Board 
(A) 2008) 
4. Draw a metabolic pathway in 
Urea 
cycle. 
(Faisalabad Board 
(A) 2009) 
5. What is Peritoneal dialysis? 
(Faisalabad Board 
(A) 2009) 
6. Differentiate ureotely from 
uricotely. 
(Faisalabad Board 
(A) 2010) 
7. What is lithotripsy? 
(Faisalabad Board 
(A) 2010) 
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8. How the marine animals 
inhabiting 
cold water regulate their body 
temperature? 
(Faisalabad Board 
(A) 2010) 
9. Sketch the human kidney. 
(Faisalabad Board 
(A) 2011) 
10. Name two hormones involved 
in 
nephron working. 
(Faisalabad Board 
(A) 2011) 
11. How marine mammals regulate 
their 
body temperature? 
(Faisalabad Board 


(A) 2011) 
12. Explain anhydrobiosis with an 
example. 
(Faisalabad Board 
(A) 2012) 


13. What are heat-shock proteins? 
(Faisalabad Board 
(A) 2012) 
14. What is the role of aldosterone 
and 
antidiuretic hormones in 
kidney? 
(Faisalabad Board 
(A) 2012) 
15. Distinguish between hypotonic 
and 
hypertonic environment. 
(Faisalabad Board 
(A) 2013) 
16. What is meant by shivering and 
non-shivering thermogenesis? 
(Faisalabad Board 
(A) 2013) 
17. Differentiate between 
osmoconformers 
and osmoregulators. 
(Faisalabad Board 
(A) 2013) 


18. What is pyrexia? How is it 
caused? 
(Faisalabad Board (Old 
Scheme) 2014) 
19. Give some characteristics of 
xerophytes. 
(Faisalabad Board (Old 
Scheme) 2014) 
20. Define homeostasis. 
(Faisalabad Board (New 
Scheme) 2014) 
21. What is anhydrobiosis? 
(Faisalabad Board (New 
Scheme) 2014) 
22. What is counter current 
multiplier 
mechanism? 
(Faisalabad Board (New 
Scheme) 2014) 


Answers 
1. Difference between 
Osmoregulation 


and Thermoregulation. 

See Gujranwala Board Answer 
No: 2 
2. A) Homoestsis: - 

See Lahore Board Answer No: 
10 
B) Importance of Homeostasis: 

See Lahore Board Answer No: 
19 
3. Structural Formulae of 
Urea and 

Uric Acid: - 

See Lahore Board Answer No: 
- 
4. Metabolic pathway in Urea 
Cycle: - 

NH; (First Nitrogen) + CO2 
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Citrulli 
ne 
+ 
ne + 
Urea Second 
a Nitroge 
Tgini . 
ai - Arginin 
O 
bE + succina 
; Naas te 


5. Peritoneal Dialysis: - 

Peritoneal Dialysis work on the 
same 

principle as Haemodialysis 
except 

that abdomen has a peritoneal 
cavity 

lined by a thin epithelium 
called 

peritoneum. Peritoneal cavity 
is 

filled with dialysis fluid that 
enters 

the body through a catheter. 
Excess 

water and wastes pass through 
the 

peritoneum into the dialysis 
fluid. 

This process is repeated 
several 

times a day. 
6. Differences between 
ureotely and 


2. It requires 
more water 
than uricotely. 
3. Synthesis of 
urea requires 
less energy 
expenditure 
than uric acid 
synthesis. 

A. It is found in 
mammals, 
most 
amphibians, 
shark and 
some bony 
fishes. 


acid. 

2. It requires 
little water 
loss, hence 
conserves 
more water 
than ureotely. 
3. Synthesis of 
uric acid 
requires more 
energy 
expenditure 
than urea 
synthesis. 

4. It is found in 
birds, insects, 
many reptiles 
and land 
snails. 


7. Lithotripsy: - 


See Gujranwala Board Answer 


No: 
14 


8. Regulation of Body 


Temperature 


uricotely. 

Ureotely Uricotely 
1. Itis the 1. Itis the 
pattern of pattern in 
excreting urea | which animals 
by the animals. | excrete uric 


of Marine Animals: - 

The marine animals inhabiting 

cold water regulate their body 

temperature by possessing a 
very 

thick layer of adipose tissue 
called 

blubber that forms an active 
barrier 

against heat loss. 
9. Diagram of Human Kidney: 
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10. Names of Hormone involved 
in 

Nephron Working: - 
1. Antidiuretic Hormone (ADH) or 

Vasopressin secreted by 
posterior 

pituitary 
2. Aldosterone secreted by 
adrenal 

cortex of adrenal gland 
11. Regulation of Marine 
Animals: - 

See Faisalabad Board Answer 
No: 8 
12. Anhydrobiosis with an 
Example: - 

See Exercise Chapter No: 15 
Answer 

No: 2 
13. Heat-Shock Proteins: - 

See Bahawalpur Board Answer 
No: 

2 
14. Role of Aldosterone and 

Antidiuretic Hormones in 
Kidney: 

See Multan Board Answer No: 
24 
15. Differences between 
Hypotonic 

and Hypertonic 
Environment: - 

See Lahore Board Answer No: 
8 
16. A) Shivering 
Thermogenesis: - 
1. Production of heat by 
involuntary 

contractions of the skeletal 
muscles 

is called Shivering 
Thermogenesis. 
2. Control center for shivering 

thermogenesis is located in the 


posterior hypothalamus. 
3. Posterior hypothalamus is 
activated 

when the body temperature 
falls 

even a fraction of a degree 
below a 

critical temperature level. 
4. During shivering 
thermogenesis first 

tone of the skeletal muscle is 

increased and when it rises 
above a 

certain critical level the 
shivering 

begins. 
B) Non-Shivering 
Thermogenesis: 

See Bahawalpur Board Answer 
No: 

9 
17. Differences between 
osmoconformers 

and osmoregulators: - 

See Exercise Chapter No: 15 
Answer 

No: 1 
18. A) Pyrexia: - 

Pyrexia or Fever or High 
Temperature 

means a body temperature 
above the 

normal due to a resetting ata 
higher 

level of the thermostat 
mechanism in the 

hypothalamus. 
B) Cause of Pyrexia: - 

Pyrexia occurs when there is 
an 

infection. In case of viral and 

bacterial infections, certain 

substances called pyrogens are 

released from pathogens, 
leucocytes 
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and degenerating displace the 
set of 

hypothalamus above the 
normal 

point of 37 °C. 
19. Some characteristics of 

Xerophytes: - 
1. They have thick waxy that 
prevents 

damage by blowing sand and 

prevents excessive water loss. 
2. Many have small spiny leaves 
to 

reduce water loss by 
transpiration 

and stop the plant being eaten 
by 

herbivores. 
3. They have long deep roots 
which 

spread out sideways to collect 
all 

available water. 
4. They have stomata in lower 
depressions 

of leaves. 
20. Homoestsis: - 

See Lahore Board Answer No: 
10 
21. Anhydrobiosis: - 

Exercise Chapter No: 15 
Answer 

No: 2 
22. Counter Current Multiplier 

Mechanism: - 

The interstitial fluid of kidney 
is 

gradually concentrated from 
cortical to 

medullary part, thus inner 
medulla is 

highly concentrated with the 
presence of 

urea and through a mechanism 
of 


counter-current multiplier. 
This 

mechanism causes gradual 
outflow of 

water from the filtrate back to 
kidney as 

it passes passes downward in 
the 

descending loop of Henle. 
Furthermore, 

ascending loop of Henle does 
not allow 

outflow of water from its 
filtrate, instead 

actively transport Na ions into 
kidney 

interstitium to sustain its high 

concentration. 


RAWALPINDI BOARD 
Questions _ 


1. What are Hydrophytes? 
(Rawalpindi Board 
(A) 2010) 
2. Differentiate between 
Osmoconformers and 
Osmoregulators. 
(Rawalpindi Board (A) 
2010) 
3. Write two storage functions of 
Liver 
and effects on homeostasis. 
(Rawalpindi Board (A) 
2010) 
4. What are hydrophytes? 
(Rawalpindi Board (A) 
2010) 
5. Differentiate between 
hydrophytes 
and xerophytes. 
(Rawalpindi Board (A) 
2011) 
6. Define excretophores. 
(Rawalpindi Board (A) 
2011) 
7. Write about Urea cycle. 
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(Rawalpindi Board (A) 


2011) 
8. Define homeostasis and 
anhydrobiosis. 
(Rawalpindi Board (A) 
2012) 


9. Differentiate between 
metanephridium 
and protonephridium. 
(Rawalpindi Board (A) 
2012) 
10. Define counter-current 
multiplier. 
(Rawalpindi Board (A) 
2012) 
11. What are ectotherms? Give two 
examples. 
(Rawalpindi Board (A) 
2013) 
12. Define anhydrobiosis. 
(Rawalpindi Board (A) 
2013) 
13. Write down thermoregulatory 
mechanisms in bats and dogs. 
(Rawalpindi Board (A) 
2013) 
Answers 
1. Hydrophytes: - 
See Multan Board Answer No: 


4 
2. Differences between 
Osmoconformers 


and Osmoregulators: - 
See Exercise Chapter No: 15 
Answer No: 1 
3. A) Two Storage Functions 
of Liver: - 
1. It stores iron. 
2. It stores glucose in the form of 
glycogen. 
B) Their Effects on 
Homeostasis: - 
1. Oxygenation of tissues as 
constituent 
hemoglobin 


2. Energy reserves 
4. Hydrophytes: - 

See Multan Board Answer No: 
4 
5. Differences between 
Hydrophytes 


and Xerophytes: - 

See Multan Board Answer No: 
19 
6. Excretophores: - 

See Multan Board Answer No: 
20 
7. Explanation of Urea Cycle: - 

The metabolic pathways 
involved in 

the production of urea are 
termed as 

Urea Cycle. 

Two ammonia and one carbon 

dioxide are shunted into the 
cycle to 

generate one molecule of urea. 
One 

molecule combines with carbon 

dioxide and already available 

precursor from previous cycle 

ornithine to form citrulline, 

subsequently another ammonia 

combines to form arginine. The 

arginine is split by arginase to 
form 

urea and the precursor 
ornithine for 

next cycle. Or 

Following steps take place in 
urea 

cycle. 
1. NHs3 and CO, unite with 
Ornithine 

(already available precursor 
from 

previous cycle) to form 
Citrulline. 
2. Citrulline condenses with 
second 
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source of nitrogen (Aspartate) 
to 

form Argininosuccinate in an 
ATP 

dependent reaction. 
3. Argininosuccinate is 
hydrolyzed into 

Arginine and Fumarate. 
4. An enzyme Arginase, found 
only in 

the liver cells, catalyzes the 

hydrolysis of Arginine 
releasing urea 

and ornithine. Ornithine 
continues in 

the urea cycle while urea is 
transported 

to kidney through blood. 

The metabolic pathways in 
urea cycle is 

represented as: 

NH; (First Nitrogen) + CO2 


al hi Citrulli 
ne + 


ne + Second 
Urea Nitroge 
(outsid n 

th 

rgini poe 
ne a a 
F a succina 

umara te 
te 


8. A) Homoestsis: - 


See Lahore Board Answer No: 


10 
B) Anhydrobiosis: - 
See Exercise Chapter No: 15 
Answer No: 2 

9. Differences between 


metanephridium and 

protonephridium: - 
10. Counter-current Multiplier: 

See Faisalabad Board Answer 
No: 

22 
11. Ectotherms with Examples: 
1. Their body temperature is 
mainly 

the changing temperature of 
the 

environment. 
2. They use little energy to 
maintain a high 

metabolic rate. 
3. Their metabolic rate tends to 
change 

with the weather. 
4. They have very lower daily 
expenditure. 
5. Many ectotherms adjust their 
body 

temperature by behavior. For 
example, 

lizards take heat by basking in 
the sun. 

Other behavioral strategies for 
regulating 

temperature include 
hibernation and 

migration. 

Examples: - 

Amphibians (frogs), reptiles 
(lizards) 

etc. 
12. Anhydrobiosis: - 

Exercise Chapter No: 15 
Answer 

No: 2 
13. A) Thermoregulatory 
Mechanism 

in Dogs: - 

In dogs heat is lost by panting. 
It 
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greatly speeds up evaporation 
from 

lungs along with cooling of 
blood. 

Panting also facilitates loss of 
heat 

from the blood as it flows 
through 

the pulmonary capillaries. 
B) Thermoregulatory 
Mechanism 

in Bats: - 

Bats use saliva and urine for 

evaporative cooling. 


SARGODHA BOARD 
Questions 


1. Define counter current 
multiplier. 
Also give its functions. 
(Sargodha Board (A) 


2010) 
2. Distinguish between 
ectotherms and 
endotherms. 
(Sargodha Board (A) 
2010) 


3. Skin does not come within the 
definition of excretory organ. 
Comment. 
(Sargodha Board (A) 
2010) 
4. Why ammonia is more toxic 
than 
‘other nitrogenous wastes? 
(Sargodha Board (A) 
2011) 
5. Describe the role of ADH. 
(Sargodha Board (A) 
2011) 
6. What is peritoneal dialysis? 
(Sargodha Board (A) 
2011) 
7. Give four adaptations of 
marine fish 


for its survival. 
(Sargodha Board (A) 
2012) 
8. What are juxtamedullary 
nephrons? 
What is their role? 
(Sargodha Board (A) 
2012) 
9. Define counter current 
multiplier. 
(Sargodha Board (A) 
2012) 
10. Define homeostasis. Give its 
one 
importance. 
(Sargodha Board (A) 
2013) 
11. Define Poekilotherm. Give its 
two 
examples. 
(Sargodha Board (A) 
2013) 
12. Differentiate between 
shivering and 
non-shivering thermogenesis. 
(Sargodha Board (A) 
2013) 
13. Differentiate between ureotely 
from 
uricotely. 
(Sargodha Board (New Scheme) 
2014-A) 
14. What is lithotripsy? Explain 
(Sargodha Board (New Scheme) 
2014-A) 
Answers 
1. A) Counter Current 
Multiplier: - 
The repetitive re-absorption of 
sodium chloride by the thick 
ascending loop of Henle and 
continued inflow of new 
sodium 
chloride from proximal tubule 
into 
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the loop of Henle is called the 

Counter Current Multiplier. 
B) Functions of Counter 
Current 


Multiplier: - 
1. Itis a main factor for the 
production 


of concentrated urine in 
mammals 

including humans. 
2. It maintains highest 
concentration of 

solutes (Na, urea) in the inner 
medulla. 3. It causes 
gradual outflow of water 

from the filtrate back to 
kidney. 

Almost 90 % of water of filtrate 
is 

reabsorbed. 
2. Differences between 
Ectotherms 

and Endotherms: - 

See Lahore Board Answer No: 


6 
3. Skin Not an Excretory 
Organ: - 


1. Skin does not come within the 

definition of excretory organ 
because 

two main functions performed 
by 

skin seem to be of excretory in 

nature but actually they are 
not for 

the purpose of excretion: 
1. The removal of water and salts 
from 

the sweat glands (produced by 
skin) 

is for the purpose of thermo- 

regulation. 
2. Production of sebum by the 
skin is 

for protection of micro- 
organism. 


4. Toxicity of Ammonia: - 
Ammonia contains only one 
nitrogen 
atom per molecule, so every 
nitrogen is equivalent to an 
osmotic 

particle that requires for 
excretion 

(i.e. 500 ml for 1 g), so it is 
very 

toxic and extremely soluble in 
body 

fluids. 

5. Role of ADH: - 

See Lahore Board Answer No: 

21 
(B) 

6. Peritoneal Dialysis: - 

See Faisalabad Answer No: 5 

7. Four Adaptations of Marine 

Fish 
for its Survival: - 

1. It keeps its body fluids isotonic 

to 
external sea water (e.g. 

hogfish). 

2. It accumulates and tolerates 

urea in 
its blood. It also accumulates 
trimethyleamine oxide for 

protection 
against urea (e.g. shark). 

3. It drinks sea water in order to 
compensate water loss from its 
hypotonic body fluids (e.g. 

bony 
marine fish). 

4. It actively excretes excess salts 

by 
gills, kidneys or by rectal 

glands 
(e.g. bony or cartilaginous 
marine 


fish) 
8. A) Juxtamedullary 
Nephrons: - 
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1. Nephrons with their tubular 
system 

looping in the deep medulla 
are known 

as Juxtamedullary Nephrons. 
2. They have glomeruli that lie in 
the renal 

cortex near the medulla. 
3. They have large glomeruli. 
4. They have very long loops of 
Henle that 

extend deep into the medulla. 
5. They are surrounded by 
peritubular 

capillaries derived from 
efferent 

arterioles. For the 
juxtamedullary 

nephrons long efferent 
arterioles 

extend downward into the 
medulla 

and then divide into 
specialized 

peritubular capillaries called 
vasa 

recta that extend downward 
into the 

medulla laying side by side 
with the 

loop of Henley. 
6. About 20 to 30 percent of the 
nephrons 

are juxtamedullary nephrons. 

B) Role of Juxtamedullary 

Nephron: 

Juxtamedullary nephrons 
contribute to 

the ability of the mammalian 
kidney to 

concentrate urine. 


9. Counter Current Multiplier: 


1. The repetitive re-absorption of 
sodium 


chloride by the thick ascending 
loop of 

Henle and continued inflow of 
new 

sodium chloride from proximal 
tubule 

into the loop of Henle is called 
the 

Counter Current Multiplier. 
2. The interstitial fluid or 
interstitium 

of kidney is gradually 
concentrated 

from cortical to medullary part 

through Counter Current 
Multiplier 

which is completed in the 
following 

steps. 
1. During the passage of isotonic 
filtrate 

through the descending limb of 
Henle, 

passive uptake of water turns 
the filtrate 

gradually hypotonic to the 
tissue fluid. 
b. Subsequently, in the 
descending limb, 

the sodium and chloride ions 
are actively 

removed from the filtrate, thus 
turning it 

into hypotonic. 
c. The sodium and chloride ions 
removed 

from the ascending limb slowly 
diffuse 

back into descending limb 
maintaining 

highest concentration of 
solutes in the 

inner medulla. 
10. A) Homoestsis: - 

See Lahore Board Answer No: 
10 
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B) Importance of Homeostasis: 
See Lahore Board Answer No: 

19 

11. Poikilotherms with Two 


Examples: - 
12. Differences between 
Shivering 


Thermogenesis and Non- 
Shivering Thermogenesis: - 
See Multan Board Answer No: 
11 
13. Ureotely different from 
Uricotely: - 
See Faisalabad Board Answer 
No:6 
14. Lithotripsy: - 
See Faisalabad Board Answer 
No: 14 


DERA GHAZI KHAN 
BOARD 


Questions 
1. How much water is required to 
remove one gram of Ammonia? 
(Dera Ghazi Khan Board (A) 
2009) 
2. How marine fish differ from 
freshwater fish? 
(Dera Ghazi Khan Board (A) 
2009) 
3. Differentiate between cortical 
nephron and juxtamedullary 
nephron. 
(Dera Ghazi Khan Board (A) 
2010) 
4. What are heterotherms? Give 
example. 
(Dera Ghazi Khan Board (A) 
2010) 
5. How does brown fat help 
mammals 
in thermoregulation? 
Differentiate 
brown fat from blubber. 


(Dera Ghazi Khan Board (A) 
2010) 
6. Compare cortical nephron with 
juxtmedullary nephron. 
(Dera Ghazi Khan Board (A) 
2011) 
7. Define Anhydrobiosis with an 
example. 
(Dera Ghazi Khan Board 
(A) 2011) 
8. Differentiate between 
osmoconformers and 
osmoregulators. 
(Dera Ghazi Khan Board 
Group I 2012) 
9. What are xerophytes? Give 
their 
examples. 


(Dera Ghazi Khan Board 
Group I 2012) 
10. How shivering thermogenesis 
is 
caused? 
(Dera Ghazi Khan Board 
Group II 2012) 
11. What do you know about renal 
failure? 
(Dera Ghazi Khan Board 
Group IT 2012) 
12. Draw a metabolic pathway in 
urea 
cycle. 
(Dera Ghazi Khan Board 
Group I 2013) 
13. Differentiate osmoregulation 
from 
thermoregulation. 
(Dera Ghazi Khan Board 
Group I 2013) 
14. What do you know about 
pyrexia? 
(Dera Ghazi Khan Board 
Group I 2013) 
15. Differentiate between cortical 
nephron and juxtamedullary 
nephron. 
(Dera Ghazi Khan Board Group II 
2013) 
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16. Why leaves are called 
excretophores? 
(Dera Ghazi Khan Board Group II 
2013) 
17. What are pyrogens? Give their 
function. 
(Dera Ghazi Khan Board Group II 
2013) 
18. What are heterotherms? Give 
example. 
(D.G.K. Board (New Course) Group-I 
(2014-A) 
19. Give structural formulae of 
Urea and 
Uric acid. 
(D.G.K. Board (New Course) Group-I 
(2014-A) 
20. Why leaves are said to be 
excretophores? 
(D.G.K. Board (New Course) Group-I 
(2014-A) 
21. Write four osmoregulatory 
adaptations 
in xerophytes. 
(D.G.K. Board (New Course) Group-II 
(2014-A) 
22. What are different metabolic 
wastes in 
human? 
(D.G.K. Board (New Course) Group-II 
(2014-A) 
23. Define pyrexia and pyrogens. 
(D.G.K. Board (New Course) Group-II 
(2014-A) 
Answers 
1. Water Requirement for 
Excretion 
of Ammonia: - 
About 500 ml water is required 
to 
excrete one gram of Ammonia. 
2. Differences between Marine 
Fish 
Freshwater Fish: - 


Marine Fish | Freshwater 
Fish 


1. It drinks sea | 1. It does not 
water. drink 


2. It loses freshwater. 
water through | 2. It gains 
gills and skin water by 


by osmosis. osmosis 
3. It gains salts | through body 
by diffusion. surface and 


4. It excrete gills. 

salts actively 3. It loses salts 
by gills, kidney | by diffusion. 

or by rectal 4. It gains salts 
glands. actively by 

5. It produces | gills or by 
small amount | eating salty 


of isotonic food. 

urine. 5. It produces 

6. It has large volume 

kidneys with of hypotonic 

small or no urine. 

glomeruli. 6. It has 
kidneys with 
large 
glomeruli. 


3. Differences between 
Cortical and 
Juxtamedullary Nephrons: - 
See Bahawalpur Board Answer 
No: 


hs 
4. Heterotherms with 
Example: - 


Heterotherms are the animals 
that 

generate heat of varying 
degree so 

their body temperature is kept 
ina 

wide range. 

Examples: - Bats, Humming 
birds etc. 

Or 

These animals are capable of 
varying 

degree of endothermic heat 

production but generally do 
not 
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regulate their body 


temperature 


within a narrow range. 
Examples: - Bats, humming 


birds etc. 


5. A) Role of Brown Fat in 
Thermoregulation: - 
Brown fat, in contrast to 


ordinary white 


fat, has a alrge number 


mitochondria. It 


has an exceptionally high 


metabolic rate. 


It is found in many mammals in 


patches 


in various parts of the body, 


particularly 


between the shoulder blades. 


Its function 


is to produce heat, especially 


in 


hibernators as they come out 


of 


hibernation. Brown fat is also 


found in 


humans and is particularly 


important in 


babies, whose temperature 


water such as 
whale, seals, 
dolphins etc. 


particularly 
between the 
shoulder 
blades. 

3. It is found in 
some cold 
adapted 
animals, 
hibernating 
animals and 
newborn 
animals 
including 
human babies. 


regulating 

mechanisms have not been 
developed. 
B) Brown Fat different from 
Blubber: - 

Brown Fat Blubber 


1. It is brown 
in color due to 
large number 
of 
mitochondria 
found in brown 
adipose tissue 
cells. 

2. It is found in 
patches in 
various parts 
of the body, 


1. It is a white 
fat found in 
adipose tissue 
cells. 

2. It is a very 
thick layer of 
fat beneath the 
skin. 

3. It is found in 
marine 
mammals 
living in older 


6. Comparison of Cortical 
Nephron 

with Juxtamedullary 
Nephron: - 

See Bahawalpur Board Answer 
No: 

13 
7. Anhydrobiosis with an 
Example: - 

Exercise Chapter No: 15 
Answer 

No: 2 
8. Differences between 

osmoconformers and 

osmoregulators: - 

See Exercise Chapter No: 15 

Answer No: 1 
9. Xerophytes with Examples: - 
1. The plants living in dry places 
such 

as deserts, steep hills are 
called 

Xerophytes. 
2. They have adaptations for 
reduced 

rate of respiration. 
a. Many xerophytes possess 
small, 

thick leaves to limit water loss 
by 

reducing surface area 
proportional to 
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the volume. 
b. Their cuticle is thick, waxy and 
leathery. 
c. Stomata are on lower surface 
of 
leaves and located in 
depression. 


d. Some, as cacti, during the 
driest 

season, shed their leaves to 
restrict 


completely. 
3. They also have following 
adaptations 


to conserve water. 
a. Their stems store water in 
rainy 

season for use in dry 
conditions. 
b. Some plants such as cacti have 

superficial, horizontal roots 
which 

can absorb water before it 
evaporates 

from the soil. 
10. How Shivering 
Thermogenesis 

Caused: - 

Located in posterior thalamus 
is an 

area called motor center for 
shivering. 

When the body temperature 
falls even a 

fraction of degree below a 
critical 

temperature, it transmits 
signals. These 

signals do not cause the actual 
muscle 

shaking, instead they increase 
the tone of 

the skeletal muscles. When the 
tone rises 

above a certain critical level, 
shivering 


begins. 
11. Renal Failure: - 

See Exercise Chapter No: 15 
Answer 

No: 5 
12. Metabolic Pathway in Urea 
Cycle: - 

See Faisalabad Board Answer 
No: 4 
13. Difference between 
Osmoregulation 

and Thermoregulation. 

See Gujranwala Board Answer 
No: 2 
14. Pyrexia: - 
1. Pyrexia or Fever or High 
Temperature 

means a body temperature 
above the 

normal due to a resetting ata 
higher 

level of the thermostat 
mechanism in the 

hypothalamus. 
2. During bacterial and viral 
infections, 

substances called pyrogens are 
produced 

from infecting organisms 
(pathogens) 

and leucocytes (which increase 
in 

number due to infection) that 
displace 

the set pint of hypothalamus 
above the 

normal point of 37 °C. 
3. Within a few hours after the 
set point has 

been increased to a higher 
level, the 

body temperature also 
approaches this 

level. 
15. Differences between 
Cortical and 
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Juxtamedullary Nephrons: - 

See Bahawalpur Board Answer 
No: 

13 
16. Leaves as Excretophore: - 

See Lahore Board Answer No: 
12 
17. A) Pyrogens: - 

These are the substances that 
are 

released from toxic bacteria or 
from 

degenerating tissues of the 


body or 
from leukocytes. Or 
Many proteins, breakdown 
products 


of protein, and certain other 

substances, especially lipopoly- 

saccharide toxins released 
from 

bacterial cell membranes, are 
called 

Pyrogens. 

B) Function of Pyrogens: - 

Their function is to displace 
the set 

point of hypothalamus above 
the 

normal point of 37°C. Or 

They are carried by the blood 
to the 

brain and direct neurons in the 

hypothalamus to raise the 
body’s 

temperature several degree 
above the 

normal value of 37 °C (98.6 °F). 
Or 

They cause fever. 

18. Heterotherms with 
Example: - 

See D.G.K. Board Answer No: 4 
19. Structural Formulae of 
Urea and 

Uric acid: - 


See Lahore Board Answer No: 
7 
20. Leaves said to be 
Excretophores: - 

See Lahore Board Answer No: 
12 
21. Four Osmoregulatory 
Adaptations in 

Xerophytes: - 
1. Small, thick leaves with less 
area 

proportional to the volume 
2. Thick, waxy and leathery 
cuticle 
3. Stomata on lower surface of 
leaves in 


depressions 
4. Storage of water by stem for 
use in dry 

seasons 


22. Different Metabolic Wastes 
in 


Human: - 
1. Urea --- Produced from the 
metabolism 


of amino acids 
2. Uric acid --- Produced from the 
the 
metabolism of nucleic acis 
3. Creatinine --- Produced from 
metabolism of muscle creatine 
A. Bilirubin ---- End products of 
hemoglobin breakdown 
5. Metabolites of various 
hormones 
6. Pesticides, drugs and food 
addeditives 
23. A) Pyrexia: - 
See Lahore Board Answer No: 
3 
B) Pyrogens: - 
See D.G.K. Board Answer No: 
17(A) 


SAHIWAL BOARD 


uestions 
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1. How do bony fishes 
osmoregulate in 
marine environment? 
(Sahiwal Board 
(A) 2013) 
2. What is uricotely? Give 
examples. 
(Sahiwal Board 
(A) 2013) 
3. What is hyperoxaluria? How is 
it 
caused? 
(Sahiwal Board 
(A) 2013) 
4. What is pyrexia? 
(Sahiwal Board (New Scheme) 


(A) 2014) 
5. Give the structural formula of 
uric 
acid. 
(Sahiwal Board (New Scheme) 
(A) 2014) 


6. Draw and labeled single flame 
cell of 

planaria. 

(Sahiwal Board (New Scheme) 
(A) 2014) 
Answers 

1. Osmorgulation of Bony 
Fishes in 

Marine Environment: - 
1. They drink sea water in order 
to 

compensate water loss from 
their 

body fluids due to hypertonic 

external environment. 
2. They actively excrete salts 
(gained 

by drinking sea water and by 

diffusion across skin and gills) 
by 

gills, by rectal glands or by 
kidney. 
2. Uricotely with Examples: - 


1. Itis the pattern in which 
animals 

excrete uric acid. 
2. Uric acid contains four 
nitrogen 

atoms per molecule, so its 
excretion 

i.e. uricotely requires little 
water 

hence conserves more water. 
3. Synthesis of uric acid requires 
more 

energy expenditure than 
ammonia 

and urea synthesis. 
4. Uricotely is an adaptive 
advantage 

for species whose young begin 
their 

development enclosed in eggs. 
4. It is found in birds, insects, 
many 

reptiles and land snails. 
3. A) Hyperoxaluria 
1. Itis the abnormally high level 
of 

oxalate in urine. 
2. Oxalate is an end product of 
body 

metabolism and is present 
naturally 

in the urine. Its higher level in 
blood 

as well as in urine (i.e. Hyper- 

oxalurea) promotes stone 
formation. 

B) Cause of Hyperoxalurea: 

It is caused due to a diet 
containing 

food or drinks with a high 
content of 

oxalate 
4. Pyrexia: - 

See Lahore Board Answer No: 
3 
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5. Structural formula of Uric 
Acid: - 

See Lahore Board Answer No: 
7 (b) 
6. Labeled Diagram of Flame 
Cell: - 


Chapter -- 

16 

SPPORTS AND 

MOVEMENTS 
3SQS 


I) From Exercise: 
Questions 


1. What is the cause of cramps? 
2. What is the difference between 
tetanus and muscle tetany? 

3. What is a ligament? 


4. What is “nutation”? 
5. How many ribs do not attach 


with 
sternum? 


6. Howrickets are produced? 
7. What is the cause of tetanus? 
8. How muscle fatigue is 


produced? 


9. Distinguish between the 


following: 


a. Axial skeleton and 
appendicular skeleton 
b. Phototactic and chemotactic 


stimulus 


c. Osteocytes and osteoblasts 

d. Brachialis and brachioradialis 
e. Origin and insertion of muscles 
f. Bone and cartilage 

g. Troponin and tropomyosin 


Answers 


1. Cause of Cramp: - 
It is caused due to low blood 


sugar level, 


electrolyte dpletion, 


dehydration, and 


irritability of sinal cord and 


neurons. 


Or 


Cramps is caused by spinal 


cord reflexes 


which are produced due to low 


blood 


sugar level, electrolyte 


depletion and 


dehydration. 
2. Difference between Tetanus 
and 

Muscle Tetany: - 


Tetanus Tetany 
1.Itis an acute | 1.Itis not an 
infectious infectious 
disease. disease. 


2. It is caused 
by exotoxins 
produced by a 


2. Itis caused 
by low level of 
calcium in the 
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Gram positive 
anaerobic 
bacterium, 
Clostridium 
tetany. 

3. The exotoxin 
produced by 
bacteria 
influences 
neuromuscular 
activity and 
causes 
paroxysmal 
muscular spasm 
which becomes 
more severe and 
is fatal in many 
cases. 


blood. 

3. Low level of 
calcium in the 
blood excites 
the neurons 
which triggers 
muscle 
twitching 
rapidly leading 
to convulsion 
and death in 
case of 
respiratory 
organs. 


3. Ligament: - 


1. A ligament is a cord or band of 


fibrous 


connective tissue uniting two 


bones. 


2. Itis commonly found in 


association with 
joints. 


3. Itis elastic in nature. 
4. It stretches to allow limited 


movement at 
joints. 
4. Nutation: - 


1. Itis a type of growth 


movement. 


2. Itis a kind of autonomic 


movement. 


3. It occurs when apex of young 


stem 


grows in a zigzag manner due 


to an alternate change in the 


growth rate 


on opposite side of the apex. 
4. Movement of climber around 


the rope is 
an example. 


5. Number of Ribs not 


Attached with 


Sternum: - 

Two ribs do not attach with 
sternum. 
6. How Rickets Produced: - 

Rickets are produced when, 
due to 

deficiency of vitamin D and 

consequently calcium deficit, 
old bones 

are absorbed and new un- 
calcified weak 

bones take their place 
resulting in 

bowing of legs and deformation 
of 

pelvis. 


7. Cause of Tetanus: - 

The cause of tetanus is the 
powerful 

exotoxin secreted by a Gram 
positive 

bacillus, Clostridium tetani. 
8. How Muscle Fatigue 
Produced: - 

During heavy or prolonged 
exercise 

when enough oxygen is not 
available 

muscle cells receive supply of 
ATP 

through anaerobic breakdown 
of 

glucose. During this process 
glucose is 

converted into lactic acid. 
Accumulation 

of lactic acid (lactate) in the 
muscle is 

poisonous and in high 
concentration 

dangerous. It causes muscle 
pH to drop 

and the mscles to ache. Hence 
the person 
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feels a pain which produces 


the tiring 


condition of the muscle known 


as 


muscle fatigue. 
9. Differences Between: 
a. Axial skeleton and 


Appendicular 
Skeleton: - 
Axial 
Skeleton Appendicular 
Skeleton 


1. It forms the 
axis of the body 
or it is 

located along 
the central axis 
of the 

body. 

2. The axial 
skeleton 
includes the 
skull, the 
vertebrae, the 
ribs and the 
sternum. 

3. It supports 
and protects the 
organs of head, 
neck and chest. 
4. A total of 80 
bones make up 
the axial 
skeleton in 
humans. 


1. Itformsa 
system of levers 
to provide 
mobility to the 
body. 

De 

Appendicular 
skeleton 
includes the 
limbs and 
pectoral and 
pelvic girdles 
that attach them 
to the axial 
skeleton. 

3. The pectoral 
girdle and upper 
limbs are 
specialized for 
flexibility while 
pelvic girdle and 
lower limbs are 
specialized for 
strength. 

4. A total of 120 
bones make up 
the 
appendicular 
skeleton in 
humans. 


Movements: - 
Phototactic Chemotactic 
Movement Movement 
1. Stimulus is 1. Stimulus is 
light. chemical. 
2. Passive 2. Movements 


movement of 
chloroplasts due 
to cyclosis in 
order to absorb 
maximum light 
for CO fixation, 
is an example of 


of sperms of 
liver-worts, 
mosses and 
ferns towards 
archegonia in 
response to 
stimulus of 


b. Phototactic and 


Chemotectic 


phototactic nucleic acids 

movement. released by 
ovum is an 
example of 
chemotactic 
movement. 

c. Osteocytes and Osteoblasts: - 

Osteocytes Osteoblasts 

1. They are 1. They are 

mature bone forming cells. 

cells. 2. They are 

2. They are the | actively moving 

entrapped bone cells whch 

osteoblasts are formed from 


within the bony 
matrix 
deposited by 
themselves. 

3. They do not 
perform th 
active bone 
forming-duty. 
However they 
are involved in 
the hormonally 
regulated 
exchange of 
calcium 
between bone 
and the blood. 


stem cells. 

3. They are 
involved in 
active bone 
forming duty 
such as 
secretion of 
spongin matrix, 
deposition of 
calcium 
phosphate in the 
matrix, etc. 


d. Brachialis and Brachioradialis: 
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Brachialis 
Brachioradiali 
Ss 
1. Itis 1. Itis 


originated from 
the front of 
lower half of the 
humerus. 

2. Itis inserted 
into the ulna. 

3. Itis a strong 
flexor of the 
elbow joint. 


originated from 
the lateral 
supracondylar 
ridge of 
humerus. 

2. Itis inserted 
into the radius. 
3. It flexes fore 
arm at elbow 
joint; rotates 
fore arm to the 
mid prone 
position. 


matrix is 
collagen which 
is hardened by 
calcium 
phosphate. 


4. Collagen is 
not hardened by 
calcium 
phosphate. 


g. Differences between 


Troponin and 


e. Differences between Origin 


and 


Insertion of muscles: - 


Origin 


Insertion 


It is the end of 
muscle which 
remains fixed 
when muscle 


It is the end of 
muscle that 
moves the bone. 


Tropomyosin: - 
Troponin Tropomyosin 
1. Itisatrimer /1. Itis rod 


composed of 
three 
polypeptide 
subunits. 

2. Troponin 
binds ata 
specific site on 
each 
tropomyosin 
dimer and is 
repeated at 40 
nm intervals 
along each 
tropomyosin 
strand. 


shaped dimer 
consisting of 
two polypeptide 
chains. 

2. Subunits of 
tropomyosin coil 
around each 
other to 

form a helix. 


contracts. 
f. Differences between a Bone 
and 
Cartilage: - 
Bone Cartilage 


1. Itis most 
rigid form of 
connective 
tissue. 

2. Bone is 
highly vascular 
tissue. 

3. Bone has 
three types of 
cells i.e. 
Osteoblast, 
Osteocyte, and 
Osteoclast. 

4. The main 
protein in the 


1. Itis the soft 
and flexible 
form of 
connective 
tissue. 

2. No blood 
vessel 
penetrates in to 
the 

cartilage. 

3. The living 
cells of cartilage 
are 

called 
Chondrocytes. 


II) From Punjab Boards: 


LAHORE BOARD 


uestions 


1. How do sleep movements in 


plant take 
place? 


(2008-A) 


(Lahore Board 


2. Differentiate between photo- 


tactic 


movements and phototropism. 


(2008-A) 


(Lahore Board 


3. What is herniation of disc? 


(2008-A) 


(Lahore Board 


4. What is sciatica and its causes? 
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(Lahore Board 


(2009-A) 
5. How digitigrades differ from 
unguligrades? 
(Lahore Board 
(2009-A) 


6. What is difference between 
tendon and 
ligament? 
(Lahore Board 
(2009-A) 
7. What are galls and calluses? 
(Lahore Board 
(2009-A) 
8. What is herniation of disc? 
(Lahore Board 
(2010-A) 
9. Differentiate between passive 
flight and 
active flight. 
(Lahore Board 
(2010-A) 
10. Explain hematoma formation. 
(Lahore Board 
(2010-A) 
11. Characterize the collenchyma 
cells. 
(Lahore Board 
(2011-A) 
12. Give two roles of vascular 
cambium. 
(Lahore Board 
(2011-A) 
13. What are the causes of 
herniation of 
discs? 
(Lahore Board 
(2011-A) 
14. Characterize collenchyma 
cells. 
(Lahore Board Group I 
(2012-A) 
15. What is axial skeleton? 
(Lahore Board Group I 
(2012-A) 16. Define the process of 
ecdysis. 


(Lahore Board Group I 
(2012-A) 
17. What is the roles of vascular 
cambium? 
(Lahore Board Group II 
(2012-A) 
18. Write about two types of 
Nastic 
movement. 
(Lahore Board Group II 
(2012-A) 
19. Differentiate between passive 
flight and 
active flight. 
(Lahore Board Group II 
(2012-A) 
20. Discuss two main types of 
cartilage. 
(Lahore Board Group I 
(2013-A) 
21. Differentiate between passive 
flight and 
active flight. 
(Lahore Board Group I 
(2013-A) 
22. What is Rickets? Give its 
causes and 
cure. 
(Lahore Board Group I 
(2013-A) 
23. Explain two types of Nastic 
movement. 
(Lahore Board Group II 
(2013-A) 
24. What is herniation of disc? 
(Lahore Board Group II 
(2013-A) 
25. Differentiate between fibers 
and 
sclereides. 
(Lahore Board 
(Acedemic session 
2010-2013) Group 
II (2014-A) 
26. Explain haptonastic 
movements by 
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giving an example. 
(Lahore Board 
(Acedemic session 
2010-2013) Group 
II (2014-A) 
27. Name the types of cells 
associated with 
bones. 
(Lahore Board 
(Acedemic session 
2010-2013) Group 
II (2014-A) 
28. How callus is formed? 
(Lahore Board 
(Acedemic session 
2012-2014) Group 
I (2014-A) 
29. What is synovial joint? 
(Lahore Board 
(Acedemic session 
2012-2014) Group 
I (2014-A) 
30. What are sources of energy for 
muscle 
contraction? 
(Lahore Board 
(Acedemic session 
2012-2014) Group 
I (2014-A) 
31. Differentiate between fibers 
and 
sclereides. 
(Lahore Board 
(Acedemic session 
2012-2014) Group 
II (2014-A) 
32. Explain haptonastic 
movements by 
giving an example. 
(Lahore Board 
(Acedemic session 
2012-2014) Group 
II (2014-A) 
33. Name the types of cells 
associated with 
bones. 
(Lahore Board 
(Acedemic session 
2012-2014) Group 
II (2014-A) 


Answers 


1. Occurring of Sleep 


Movements in 
Plant: - 


1. Bean leaves are horizontal 


during the 


day when their pulvini are 


turgid, but 


become more or less vertical at 


night as 


pulvini loose turgor. 
2. These sleep movements reduce 


water 

loss from transpiration during 
the night, 

but maximize photosynthetic 
during the 

day. 
2. Differences between Photo- 
tactic 

Movements and 
Phototropism: - 
Photo-tactic Phototropism 
Movement 
1. Itis 1. Itisa 
movement of curvature 
locomotion movement of a 
caused by light. | part of plant 
2. Itisnota caused by light. 
growth 2. Itisa typical 
movement. growth 
3. Intensity movement 
and direction of | which is brought 
light both effect | about by 


this type of 
movement. 

4. Auxin has no 
role in this kind 
of movement. 

5. Itisa kind 
of autonomic 
movement. 

6. Passive 
movement of 
chloroplasts due 
to cyclosis 
towards light to 


unequal growth 
on the opposite 
side of the 
stimulated 
organ. 

3. Only 
direction of 
source of light 
effects this type 
of movement. 

4. Distribution 
of auxin plays an 
important role 
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absorb in phototropism. 
maximum light |5. Itisa kind of 
for carbon paratonic 
dioxide fixation /| movement. 
is an example of | 6. Shoot shows 
photo-tactic positive 
movement. phototropism by 
growing towards 
light while root 
shows negative 
phototropism by 
growing away 
from light. 
3. Herniation of Disc: - 
1. Herniation of Disc is the 
repture of 

annulus fibrosus followed by 
protrusion 

of the spongy nucleus 
pulposus. 
2. If protrusion presses spinal 
cord and 

spinal nerves, it generates 
severe pain 

and even destruction of these 
nervous 

structures. 
3. Itis also known as Disc slip. 
4. The discs involved in 
herniation are 

called herniated discs or more 

commonly slipped discs. 
5. Severe or sudden trauma to 
spines, for 

example, from bending forward 
while 

lifting a heavy object, may 
result in 

herniation of one or more 
discs. 
6. Itis treated with bed rest, 
traction and 

painkiller. If this fails disc may 
be 

removed surgically. 
4. A) Sciatica: - 


1. Sciatica is characterized by 


stabbing 


pain radiating over the course 


of sciatic 


nerve. It may be result ina 


number of 


lower limb impairment 


depending upon 


the precise root injured. When 


sciatic 


nerve is completely transected, 


legs 


become nearly useless and the 


cannot be 


flexed and all-foot ankle 


movement is 
lost. 


2. Recovery from sciatic injury is 


usually 


slow and often not complete. 
B) Causes of Sciatica: - 
Sciatica results due to injury of 


proximal 


sciatic nerve which might 


follow a fall, a 


herniated disc, or improper 
administration of an injection 


into the 
buttock. 
5. Digitigrades different from 
Unguligrades: - 
Digitigrades Unguligrades 
1. These 1. They walk 


mammals walk 
on their digits 
only. 

2. First digit is 
usually reduced 
or completely 
lost. 

3. They run 
slower than 
unguligrade 
animals. 

4. Rabbit, 


on the tips of 
toes. 

2. Tips of toes 
are usually 
modified into 
hoof. 

3. They run 
faster than 
digitigrade 
animals. 

4. Deer, goat 
etc. are the 


174 |Page 


rodents etc. are 
the examples. 


examples. 


6. Differences between 


Tendon and 
Ligament: - 


Ligament 


Tendon 


1. It attaches 
bone to bone. 

2. Itis adense 
regular tissue 
which consists 
of yellow 
branched elastic 
fibers made up 


1. It attaches 
muscle to bone. 
2. Itisalsoa 
dense regular 
tissue which 
consists of un- 
branched white 
collagen fibers 


of elastin made up of 

protein. collagen protein. 

3. Itis elastic 3. Itis non- 

in nature. elastic. 4. It 

4. Itstretches_ | does not stretch, 

to allow so the pull of the 

movement. muscle is 
transmitted 
directly to the 
bone. 

7. A) Galls: - 


Galls are growths on plants 


that are 


induced by parasites and 


bacteria. 
B) Calluses: - 


Calluses are masses of 


amorphous 


material with very poor 


differentiation 


on the wound of a plant. 
8. Herniation of Disc: - 

See Lahore Boar Answer No: 3 
9. Differences between Passive 


flight 


and Active flight: - 


gliding flight. 

2. Itis 
unpowered 
flight. 

3. Muscular 
involvement of 
wing is limited. 
4. Itis 
relatively a 
simple flight. 

5. In passive 
flight the wings 
are outstretched 
and held 
motionless 
relative to the 
body. 

6. In passive 
flight, birds 
constantly use 
upward air 
currents for 
gaining height. 
7. Long narrow 
wings like those 
of gulls and 
other sea bird 
are ideal for 
passive flight. 


flapping flight. 
2. Itis powered 
flight. 

3. Strong 
muscular 
contraction is 
needed to power 
wing 
movements. 

A. Itis much 
more complex 
than gliding 
flight. 

5. Inactive 
flight birds 
constantly flap 
the wings. 

6. In 
circumstances 
when little or no 
support can be 
gained from 
upward air 
currents, the 
same effect can 
be achieved by 
flapping the 
wings (active 
flight) which 
creates an air 
flow over them 
that uplifts the 
bird. 

7. Short broad 
wing like those 
of many garden 
birds are 
effective for 
active flight. 


Passive Active flight 
flight 
1. Itis 1. Itis 
commonly commonly 
known as known as 


10. Hematoma Formation: - 
It is a mass of clotted blood 


formed at 


the fracture site due to 


fracture of bone 


and tearing of blood vessels in 


the bone 
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itself or surrounding tissues 
resulting 

hemorrhage. Soon after, bone 
cell 

deprived of food begin to die 
and the 

tissue at the fracture site 
becomes 

swollen and hence painful. 
11. Collenchyma Cells: - 
1. Collenchyma cells have 
protoplasts. 
2. They usually lack secondary 
walls. 
3. They have angular thickening 
in their 

primary walls. 
4. They are elastic. 
5. They are usually grouped in 
strands or 

cylinders. 
6. Young stems often have a 
cylinder of 

collenchyma just below their 
surface. 
7. They elongate with the growth 
of stems 

and leaves. 
8. They provide support to young 

herbaceous parts of the plant. 
12. Two Roles of Vascular 
Cambium: - 
1. Itis responsible for the 
secondary 

growth. 
2. It forms callus or wood tissue 
on or 

around the wound. 
13. Causes of Herniation of 
Disc: - 
1. Injury to back due to traffic 
accident, 

falling etc. 
2. Bending forward while lifting a 
heavy 

object 


14. Collenchyma Cells: - 

See Lahore Board Answer No: 
11 
15. Axial Skeleton: - 
1. It forms the axis of the body or 
it is 

located along the central axis 
of the 


body. 
2. It supports and protects the 
organs of 


head, neck and chest. 
3. The axial skeleton’s bones 
include the 

bones of skull, the vertebrae, 
the bones 

of ribs and the sternum. 
4. A total of 80 bones make up 
the axial 

skeleton in humans. 
16. Definition of the Process of 
Ecdysis: - 
1. The periodic shedding of 
exoskeleton for 

growth is known as the process 
of 

Ecdysis. Or 

The process in which 
arthropods shed 

exoskeleton periodically and 
replace it 

with one of the larger size is 
called 

Ecdysis. 
2. Itis also known as Molting. 
3. It leaves the arthropods 
temporarily 

vulnerable to predators. 
4. It occurs many times until the 
animal 

grows to its adult size. 
17. Role of Vascular Cambium: 
1. It is responsible for the 
secondary 

growth. 
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2. It forms callus or wood tissue 
on or 

around the wound. 
18. Two Types of Nastic 
Movement: - 
1. Nyctinasty Movement 
2. Haptonastic Movement 
19. Differences between Passive 
flight 

and Active flight: - 

See Lahore Board Answer No: 
9 
20. Two Main Types of 
Cartilage: - 

A) Hyaline cartilage:- 
1. Itis the most common type of 
cartilage. 
2. Itis the most abundant type in 
human 


body. 
3. It has high proportions of 
amorphous 

matrix with small amount of 
collagen 

fibers. 
4. Itis found at the movable 
joints. 


B) Fibrocartilage: - 
1. It has many bundles of 
collagen fibers 

embedded in a small amount of 
matrix. 
2. Itis very flexible. 
3. It forms external pinnae of ears 
and the 

epiglottis. 
21. Differences between Passive 
flight 

and Active flight: - 

See Lahore Board Answer No: 
9 
22. A) Rickets: - 

It is a disease in children in 
which bones 

are soft and deformed. It 
deforms pelvis 


and legs in children. The legs 
of the 

affected child become 
incapable of 

bearing the weight of his body 
and 

become bowed. 
B) Causes of Rickets: - 

It results from calcium or 
phosphates 

deficiency in the extracellular 
fluid, 

usually caused by lack of 
vitamin D. 

Children who remain indoors 
through 

the winter in general do not 
receive 

adequate quantities of vitamin 
D without 

supplementation in the diet. 
C) Cure of Rickets: - 

It is treated by vitamin D 
fortified milk 

and exposing skin to sunlight 
to cure 

disorder. 
23. Two Types of Nastic 
Movement: - 

See Lahore Board Answer No: 
18 
24. Herniation of Disc: - 

See Lahore Board Answer No: 


3 
25. Differences between Fibers 
and 
Sclereides: - 

Fibers Sclereides 
1. They are 1. They are not 
long tapered elongated. They 
cells. are more varied 
2. They are in shape. 
usually grouped | 2. They may 
together in occur singly or 
strands and in groups. 
occur as solid 3. They are 
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bundles or 
bundle caps. 

3. They are 
particularly 
abundant in the 
wood (xylem), 
inner bark, and 
leaf ribs (veins) 
of flowering 
plants. 

4. They give 
support and 
provide 
strength. They 
provide 
flexibility to the 
stem and leaves. 


found in seed 
coats and nut 
Shells. 

4. They playa 
role of 
protection as 
much as 
support. The 
hardness of the 
nuts and seed 
coats is due to 
sclereids. 

They also give 
pears and other 
fruits their 
gritty texture. 


26. Haptonastic Movements: - 
1. It occurs in response to 


contact. 


2. Itis a growth movement. 


Changes in the 


turgor pressure are also 


involved 


3. In haptonastic movement the 


direction of 


the growth response is the 


same 


regardless the direction of the 


signal. 


4. Itis observed in many 


insectivorous 
plants. 


5. In this movement an object 


(any insect) 


touches the plant part. 
6. A Venus’s fly trap (Dionaea 


muscipula) 


has three trichomes (hairs) at 


the base of 


the trap. When these are 


touched by an 


insect a stimulus brings about 


closing of 


the trap. This is due to 


enlargement of 


outer cells (growth) of trap. 
27. Names of the Cells 
associated with 

Bone: - 
1. Osteoblasts --- Bone forming 
cells 
2. Osteocytes ---- Mature bone 
cells 
3. Osteoclasts ---- Bone dissolving 
cells 
28. Formation of Callus: - 
a. Incase of injury of Plants: - 

When the plant is wounded, 
surrounding 

well differentiated tissues are 
invaded 

into the wounded area and 
develop into a 

mass of amorphous material 
with very 

poor differentiation called 
callus. 
b. Incase of Fracture of Bone: - 

After clearance of debris of 
hematoma 

by inflammatory reactions, 
fibroblasts 

and osteoblasts migrate into 
the fracture 

site and begin to construct soft 
callus of 

the bone. It begins to form in 
3-4 weaks. 
29. Synovial Joint: - 
1. Synovial joints contain a cavity 
filled 

with fluid. 
2. These joints are adapted to 
reduce 

friction between the moving 
joints. 
3. These joints are surrounded by 
a layer of 

connective tissue called fibrous 
capsule 
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which is lined internally by 
synovial 

membrane. 
4. Some parts of capsule may be 
modified 

to form distinct ligament, 
holding the 

bones together. 
5. Based on structure and 
movements 

allowed, synovial joints can be 
classified 

into: 
a. Hinge joint 
b. Ball and socket joint. 
30. Sources of Energy for 
Muscle 

Contraction: - 
1. ATP obtained by aerobic 
breakdown of 

glucose. 
2. ATP obtained from anaerobic 

breakdown of glucose 
3. Creatin phosphate 
31. Differences between Fibers 
and 

Sclereides: - 

See Lahore Board Answer No: 
25 
32. Haptonastic Movements 
with an 

Example: - 

See Lahore Board Answer No: 
26 
33. Names of the Types of Cells 

Associated with Bones: - 

See Lahore Board Answer No: 
26 


GUJRANWALA BOARD 
Questions _ 


1. How muscle fatigue is 
produced? 


(Gujranwala Board 


(2008-A) 
2. What is passive flight? 


(Gujranwala Board (2008-A) 
3. What is the cause of tetanus? 
(Gujranwala Board 
(2009-A) 
4. What is secondary growth? 
(Gujranwala Board 
(2009-A) 
5. Explain the role of exoskeleton 
in 


arthropods. 
(Gujranwala Board 
(2010-A) 
6. What are the characteristics of 
smooth 
muscles? 


(Gujranwala Board 

(2010-A) 

7. Differentiate between epinasty 
and 


hyponasty. 
(Gujranwala Board 
(2010-A) 
8. What is cartilage? 
(Gujranwala Board 
(2011-A) 
9. What do you know about 
rickets? 
(Gujranwala Board 
(2011-A) 
10. What is turgor pressure? 
(Gujranwala Board 
(2011-A) 
11. Explain hematoma formation. 
(Gujranwala Board 
(2012-A) 
12. What is herniation of disc? 
(Gujranwala Board 
(2012-A) 
13. What is the difference between 
tetanus 
and muscular tetany? 
(Gujranwala Board 
(2012-A) 
14. Define geotropism. 
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(Gujranwala Board 
(2013-A) 
15. Differentiate between hyaline 
cartilage 
and fibro cartilage. 
(Gujranwala Board 
(2013-A) 
16. What are calluses? 
(Gujranwala Board 
(2013-A) 
17. Differentiate between primary 
and 
secondary growth in plants. 
(Gujranwala Board 
(2013-A) 
18. Write two differences between 
sclerenchyma and collenchyma 
cells. 
(Gujranwala. Board (New Course) 
2014-A) 
19. Differentiate between hyaline 
and fibro- 
cartilage. 
(Gujranwala. Board (New Course) 
2014-A) 
20. What is antagonistic action of 
muscles? 
(Gujranwala. Board (New Course) 
2014-A) 
Answers 
1. How Muscle Fatigue 
Produced: - 
See Exercise Answer No: 8 
2. Passive Flight: - 
In passive flight birds glide. 
When birds 
glide, the wing act as aero- 
foils. An 
airo-foil is any smooth surface 
which 
moves through the air at an 
angle to the 
airstream. The air flows over 
the wing in 
such a way that the bird is 
given lift, the 


amount of lift depends on the 
angle at 

which wing is held relative to 
the 

air stream. 
3. The Cause of Tetanus: - 

See Exercise Answer No: 7 
4. Secondary Growth: - 
1. An increase in the girth ofa 
plant due to 

the activity of vascular 
cambium and 

cork cambium (lateral 
meristems). 
2. It takes place in both the stem 
and root 

by the division of vascular 
cambium 

located between the xylem and 
phloem. 
3. In the first stage of secondary 
growth, 

vascular cambium forms a ring 
linking a 

group of vascular bundle and 
separating 

the xylem from phloem. 
4. In the second step of 
secondary growth, 

cells of cambium ring divide to 
form 

secondary xylem tissue on 
inside and 

secondary phloem on the 
outside. In 

between adjacent vascular 
bundle they 

form secondary parenchyma. 
5. Over years vascular cambium 
produces 

layer upon layer of secondary 
xylem due 

to which a woody stem gets 
thicker and 

thicker. 
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5. Role of Exoskeleton in 
Arthropods: - 
1. It reduces the risk of 
desiccation in land 

animals as it acts as almost 
impermeable 

barrier to water. 
2. It protects their body organs. 
3. It protects arthropods against 
wear and 

tear and predators. 
4. It provides sites for muscle 
attachment. 
6. Characteristics of Smooth 
Muscles: - 
1. Smooth muscles are 
structurally the 

simplest of all muscle types. 
2. They consist of long, spindle 
shaped, 

uni-nucleated cells that are 
usually 

arranged in sheets that 
surround the 

body’s hollow organs. 
3. Smooth muscle has no 
striation. 
4. They are involuntary that is not 
under 

the control of animal itself, 
instead they 

are automatic being controlled 
by 

autonomic nervous system. 
4. They are found in the blood 
vessels, 

digestive tract, and many other 
organs. 
5. They control the movement of 

substances through hollow 
organs. 
7. Differences between 
Epinasty and 

Hyponasty: - 


due to faster 
growth on the 
upper side of 
the organ. 

2. It leads to 
opening of bud 


to faster growth 
of the lower 
surface of the 
growing organs. 
2. It leads to 
formation of a 


Epinasty Hyponasty 


1. It occurs 1. It occurs due 


or leaf. closed bud. 

8. Cartilage: - 

1. It is a form of connective tissue 
which is 


much softer than bone. 
2. The living cells of cartilage are 
called 

chondrocytes which secrete 
flexible, 

elastic, non-living matrix 
collagen that 

surrounds the chondrocytes. 
3. No blood vessels penetrate into 
the 

cartilage. 
4. Cartilage covers ends of the 
bone at the 

joint, and also supports the 
flexible 

portion of nose and external 
ears. 
9. Rickets: - 

See Lahore Board Answer No: 
22 
10. Turgor Pressure: - 
1. Turgor pressure is the 
hydrostatic 

pressure that develops within a 
walled 

cell of a plant. 
2. It is developed within the cell 
of a plant 

when the osmotic pressure of 
the cells 

contents is greater than the 
osmotic 

pressure of the surrounding 
fluid. 
3. Tonoplast contains a number of 
active 
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transport system that pump 
ions into the 

vacuole or vacuolar 
compartments 

despite the higher 
concentration than 

that of the extracellular fluid. 
4. Because of the higher ion or 
solute 

concentration in vacuole, water 
flows 

into it by osmosis, developing 
an 

internal hydrostatic pressure 
which 

presses the protoplast against 
the cell 

wall. This is called turgor 
pressure. 
5. Acell with high turgor 
pressure is said 

to be turgid and the condition 
is called 


turgidity. 
6. Turgor pressure provides 
turgidity, 


mechanical support to soft 
tissues of 

plants. 
7. Turgidity palys a very 
important role in 

supporting plants and 
maintaining their 

shape and form. 
8. The stems of herbaceous plants 
are held 

erect by being filled with fully 
turgid 

cells packed tightly together. 
9. Turgor is also responsible for 
holding 

leaves in a flat horizontal 
position. 
11. Hematoma Formation: - 

See Lahore Board Answer No: 
10 


12. Herniation of Disc: - 

See Lahore Board Answer No: 
3 
13. Difference between Tetanus 
and 

Muscular Tetany: - 

See Exercise Answer No: 2 
14. Geotropism: - 
1. Itis the growth movement 
caused in 

response to gravitational 
stimulus. Or 

Growth response to gravity in 
plants is 

called Geotropism or 
Gravitropism. 
2. Roots display positive 
geotropism and 

shoots negative geotropism. 
15. Differences between 
Hyaline Cartilage 

and Fibrocartilage: - 


Hyaline Fibro 
Cartilage Cartilage 


1. It has high 1. It has many 
proportions of collagen fibers 
amorphous embedded in a 
matrix with small amount of 
small amount of | matrix. 
collagen fibers. | 2. It is very 

2. Ithas great | flexible. 
resistance to 3. If damaged, 
wear. it repairs itself 
3. Itis slowly. 
incapable of A. It is found in 
repair when the discs within 


fractured. joints, in the 

4. It covers the | external pinna 
articular of the ear, the 
surfaces of external 

nearly all auditory meatus, 


synovial joints. the auditory 
tube, and the 
epiglottis. 


16. Calluses: - 
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1. Itis a term used in tissue 
culture, 

grafting and wound healing. 
a. Tissue Culture: - 

It is a mass of undeveloped, 


relatively 

undifferentiated tissue on an 
explant 

(excised tissue or organ). 
b. Grafting: - 


It is a mass of undifferentiated 
tissue 

developed between two 
branches after 

grafting. 
c. Wound Healing: - 

Callus is a soft 
parenchymatous tissue of 

cambium that is rapidly formed 
on or 

below the damaged surface of 


herbaceous 
plants and the 
young, soft 
tissues and 
roots in woody 
trees and 
shrubs. 


produced by 
secondary 
growth 
comprise the 
wood and bark, 
which make up 
most of the bulk 
of trees and 
shrubs. 


18. Two Differences between 
Sclerenchyma and 


Collenchyma 

Cells: - 
Sclerenchyma | Collenchyma 
Cells Cells 
1. They are 1. They are 
dead at alive at 
maturity. maturity. 
2. They have 2. They lack 


primary as well 
as secondary 


secondary cell 
wall. 


stem and 
root. 


17. Differences between 


Primary and 


Secondary Growth in Plants: - 


cell walls. 


Primary Secondary 
Growth Growth 
1. Itisan 1. Itisan 
increase in the increase in the 
length ofa girth (thickness) 
plant. of a plant. 
2. Itoccurs at | 2. It occurs due 
apical to 
meristems the activity of 


located at the 
tips of roots and 
shoots and also 
within the buds 
of stems. 

3. All plants 
have primary 
growth. 

4. It produces 
the entire plant 
body in 


lateral 
meristems 
located within 
stems and roots. 
3. Only 
gymnosperms 
and woody 
dicots have 
secondary 
growth. 

4. Tissues 


19. Differences Between 
Hyaline and 

Fibro-Cartilage: - 

See Gujrawala Board Answer 
No: 15 
20. Antagonistic Action of 
Muscles: - 

See Faisalabad Board Answer 
No 24 


MULTAN BOARD 
Questions _ 


1. What is turgor pressure? Give 
its role in 


plants. 
(Multan Board 
(2008-A) 
2. What is Rickets? Give its 
causes and 
cure. 


(Multan Board 
(2008-A) 
3. What is Nutation? 
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(Multan Board 
(2008-A) 
4. Differentiate between Sapwood 
and 
Heartwood. 
(Multan Board 
(2008-S) 
5. Explain the process of Ecdysis. 
(Multan Board 
(2008-S) 
6. Write about cartilage. 
(Multan Board 
(2008-S) 
7. Differentiate between 
Plantigrade and 
Unguligrade. 
(Multan Board 
(2009-A) 
8. Differentiate between 
Phototactic and 
Chemotectic Movement. 
(Multan Board 
(2009-A) 
9. Describe Genetic cause of 
deformation 
of Skeleton. 
(Multan Board 
(2009-A) 
10. Name types of growth 
movements in in 
plants. 
(Multan Board 
(2009-S) 
11. Write four functions of Skeletal 
System. 
(Multan Board 
(2009-S) 
12. Define Antagonistic 
movements.in 
plants. 
(Multan Board 
(2009-S) 
13. Name organs of locomotion in 
the 
following animals: (i) 
Earthworm 


(ii) Starfish 
(Multan Board 
(2009-S) 
14. What is Rigor Mortis? 
(Multan Board 
(2010-A) 
15. Differentiate between 
Sarcoplasm of 
muscle cell and Cytoplasm of 
other cell. 
(Multan Board 
(2010-A) 
16. What is Cleft Palate? 
(Multan Board 
(2010-A) 
17. Explain two functions of plant 
stem. 
(Multan Board 
(2010-S) 
18. Write functions of Cambium. 
(Multan Board 
(2010-S) 
19. Differentiate between sapwood 
and 
Heart wood. 
(Multan Board 
(2011-A) 
20. Write about two types of 
Nastic 
Movement. 
(Multan Board 
(2011-A) 
21. Define the process of Ecdysis. 
(Multan Board 
(2011-A) 
22. Name any two parts of Hind 
Limb. 
(Multan Board 
(2011-S) 
23. Define Nutation. 
(Multan Board 
(2011-S) 
24. Give any two major functions 
of skeletal 
system in animals. 
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(Multan Board 
(2011-S) 
25. What is callus and its role? 
(Multan Board 
(2012-A) 
26. Give two functions of Skeleton. 
(Multan Board 
(2012-A) 
27. Differentiate between Hyaline 
and Fibro 
Cartilage. 
(Multan Board 
(2012-A) 
28. State hematoma formation 
briefly. 
(Multan Board 
(2012-S) 
29. How does active flight in birds 
differ 
from passive flight? 
(Multan Board 
(2012-S) 
30. What is sapwood and 
heartwood? 
(Multan Board 
(2012-S) 
31. What is Rigor Mortis? 
(Multan Board 
(2013-A) 
32. How the Muscle Fatigue is 
resulted? 
(Multan Board 
(2013-A) 
33. Define Plantigrades with 
example. 
(Multan Board 
(2013-A) 
34. What are Floating Ribs? 
(Multan Board (Old 
Scheme) (2014-A) 
35. Differentiate between Fibers 
and 


Sclereides. 
(Multan Board (Old 
Scheme) (2014-A) 
36. What is Tetany? 


(Multan Board (Old 
Scheme) (2014-A) 
37. Define Turgor and Osmotic 
Pressure. 
(Multan Board (New 
Scheme) (2014-A) 
38. What is Hyponasty? 
(Multan Board (New 
Scheme) (2014-A) 
39. Compare Exoskeleton and 
Endoskeleton. 
(Multan Board (New 
Scheme) (2014-A) 
Answers 
1. A) Turgor Pressure: - 
1. The pressure within a walled 
cell of 
plant resulting the movement 
of water 
into the cell is called Turgor 
pressure. 
2. Tonoplast surrounding vacuole, 
actively 
pumps solutes into the vacuole 
due to 
which cells become hypertonic 
to the 
outside environment. 
3. Water moves into the cells by 
osmosis, 
filling their central vacuoles 
which 
presses the protoplast against 
the cell 
wall. building up turgor 
pressure against 
the rigid cell walls. The cell 
walls stretch 
only slightly. 
B) Role of Turgor Pressure: - 
1. Turgor pressure provides 
turgidity that 
plays a very important role in 
supporting plants and 
maintaining their 
shape and form. 
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2. The stems of herbaceous plants 


are held 


erect by being filled with fully 


turgid 


cells packed tightly together. 
3. Turgor is also responsible for 


holding 


leaves in a flat horizontal 


position. 


2. Rickets, Cause and Cure: - 
See Lahore Board Answer No: 


22 
3. Nutation: - 


See Exercise Answer No: 4 
4. Differences between 


Sapwood and 


Heartwood: - 
Sapwood Heartwood 
1. Itis an outer |1. Itis the 


layer of wood 
close to the bark 
of older trees. 
2. Itisa 
younger wood. 
3. Itis a thin 
layer. 4. Itisa 
lighter colored 
wood. 

5. Itis the 
functioning 
xylem that 
conducts water 
and dissolved 
nutrient 
minerals. 


central wood of 
older trees. 

2. Itis the 
older wood. 

3. Itis denser 
than sapwood. 
4. Itis typically 
a brownish-red. 
5. Heartwood 
no longer 
functions in 
conduction but 
instead 
functions as a 
storage site for 
waste products. 
It also provides 
structural 
support for 
trees. 


a. Enzymes, secreted from 


hypodermal 


glands, begin digesting old 


endo-cuticle 


separating hypodermis and the 


exoskeleton. 


b. Digestion of endocuticle is 


followed by 


secretion of new procuticle and 


epicuticle. 


c. Old exoskeleton is split and 


pores are 
formed. 


d. Finally, the new exoskeleton is 


hardened 


by deposition of calcium 


carbonate. 


6. Cartilage: - 


See Gujranwala Board Answer 


No: 8 


7. Differences between 


Plantigrade and 


5. The Process of Ecdysis: - 
1. Ecdysis is the process of 


shedding an old 


exoskeleton and growing a 


larger one. 


2. Ecdysis is divided into four 


stages: 


Digitigrade: - 
Digitigrade 
Plantigrade 
1. These 1. They walk 


mammals walk 
on their sole 
with palm, 
wrist, and digits 
all resting more 
or less on 
ground. 

2. They run 
slower than 
digitigrade 
animals. 

3. Monkeys, 
apes, man, bear 
etc. are the 
examples. 


on their digits 
only. 

2. They run 
faster than 
plantigrade 
animals. 

3. Rabbit, 
rodents etc. are 
the examples. 


8. Differences between 


Phototactic and 


Chemotectic Movements: - 


Phototactic 
Movement 


Chemotactic 
Movement 
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Stimulus is Stimulus is 
light. chemical. 


9. Genetic Causes of 
Deformation of 

Skeleton: - 
1. Cleft Palate: - 

It is a condition in which 
palatine 

processes of maxilla and 
palatine fail to 

fuse. It is caused by genetic 
defect. 
2. Microcephaly: - 

It is a small sized skull. It is 
also caused 

by some genetic defects. 
3. Osteoarthritis: - 

It is the most common chronic 
arthritis, 

which is a degenerative joint 
disease also 

caused by genetic defect. 
10. Names of Types of Growth 

Movements in Plants: - 
1. Epinasty 
2. Hyponasty 
3. Nutation 
11. Four Functions of Skeletal 
System: - 
1. Bones support soft tissues and 
serve as 

attachment sites for most 
muscles. 
2. Bones protect critical internal 
organs, 

such as brain, spinal cord, 
heart, lungs 

and reproductive organs. 
3. Skeletal muscles attached to 
the bones 

help move the body. 
4. Bones provide proper shape to 
the 

body. 
12. Antagonistic Movements in 
Plants: - 


Roots and shoots of plants 


show 


antagonistic movements. 
a. Roots grow toward gravity 


while shoots 


grow away from gravitation. 
b. Roots grow away from light 


while 


shoots grow towards light. 
c. Roots grow towards water 


while shoots 


grow away from water. 
13. Names of Organs of 


Locomotion in: 


(i) Earthworm 
(ii) Starfish 
1. Earthworm ---- Setae 


2. Starfish -------- 


Tube feet 


14. Rigor Mortis: - 
After death amount of ATP in 


the body 


fall. Under these 


circumstances the 


bridges cannot be broken and 


so they 


remain firmly bound. This 


results in the 


body becoming stiff, a 


condition known 


as Rigor Mortis. 
15. Differences between 


Sarcoplasm of 


Muscle Cell and Cytoplasm 


of other 
Cell: - 
Sarcoplasm of 


Cytoplasm of 


Muscle Cell Other Cell 

1. It contains 1. It has small 
usually large amount of 
amount of glycogen. 
stored glycogen. | 2. It lacks 

2. It contains myoglobin. 
myoglobin, a 3. It lacks 
unique oxygen myofibrils. 


binding protein. 
3. Sarcoplasm 
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of muscle fibers 
contains tightly 
packed bundles 
of filaments 
called 
myofibrils. 


16. Cleft palate: - 
1. Cleft palate is a genetic defect 
which is 

associated with cleft upper lip. 
2. Cleft palate is caused by failure 
of 

palatal processes of the maxilla 
to fuse 

with each other in the midline; 
in severe 

cases these processes also fail 
to fuse 

with the primary palate 
(premaxilla). 
3. In Cleft palate, the nasal 
cavities 

communicate with oral areas, 
interfering 

feeding. 
4. Cleft palate can lead to 
inhalation of 

food into lungs causing 
aspiration 

pneumonia. 
17. Two Functions of Plant 
Stem: - 
1. It gives support to the plant. 
2. It acts as a supply line between 
root and 

aerial parts of the plant. 
18. Functions of Cambium: - 
1. It provides additional support, 
allowing 

plants to grow to a much 
larger size. 
2. It produces sheet of new cells 
laterally, 

adding girth (radial growth). 
3. It produces wood as well as 
bark. 


19. Differences between 
Sapwood and 

Heartwood: - 

See Multan Board Answer No: 
4 
20. Two Types of Nastic 
Movement: - 

See Lahore Board Answer No: 
18 
21. The Process of Ecdysis: - 

See Lahore Board Answer No: 
16 
22. Names of Two Parts of Hind 


Limhb: - 
1. Femur 
2. Tibia 


23. Nutation: - 

See Exercise Answer No: 4 
24. Any Two Major Functions of 
Skeletal 

System in Animals: - 


1. Support 
2. Protection of vital internal 
organs 


25. A) Callus: - 

It is wood tissue formed by 
cambium on 

or over the wound. Or 

Calls is a mass of 
undifferentiated plant 

cells prodced in response to 
injry. 
B) Role of Callus: - 
1. Callus tissue is formed at the 
surface of 

woody plants in response to 
wounding. 
2. It unites branches during 
budding and 

grafting. 
3. In tissue culture technique it is 
used to 

develop plant organ or whole 
plant. 
26. Two Functions of Skeleton: 
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1. Bones serve as store house for 
calcium, 

phosphorous, sodium and 
potassium. 

Through negative feedback 
mechanisms, 

bones can release or take up 
minerals to 

maintain homeostasis. 
2. Red and white blood cells are 
produced 

in bone marrow, a connective 
tissue 

found within certain bones. 
Or 


1. Support 
2. Protection of vital internal 
organs 


27. Differences between 
Hyaline Cartilage 

and Fibrocartilage: - 

See Gujranwala Board Answer 
No: 15 
28. Hematoma Formation: - 

See Lahore Board Answer No: 
10 
29. Active flight in birds 
different from 

Passive Flight: - 

See Lahore Board Answer No: 
9 
30. A) Sapwood: - 
1. The active portion of wood is 
called 

sapwood. 
2. Itis the outer or younger 
portion of the 

tissue. 
3. Conduction of water and 
dissolved 

substances by secondary xylem 
is 

limited to this portion of wood. 
B) Heartwood: - 
1. Itis inactive non-conducting 
wood. 


2. In most species heartwood 
accumulates 

a variety of chemicals such as 
resins, 

gums and tannins. These 
provide a 

resistance to decay and insect 
attack, for 

example, red cedar and 
conifers. 

31. Rigor Mortis: - 

See Multan Board Answer No: 
14 
32. How Muscle Fatigue 
Resulted: - 

See Exercise Answer No: 8 
33. Plantigrades with examples: 
1. These mammals walk on their 
sole with 

palm, wrist, and digits all 
resting more 

or less on ground. 

2. It is the slowest type of 
locomotion. 
3. Examples: - 

Monkeys, apes, man, bear etc. 
34. Floating Ribs: - 

The lower two pairs of ribs of 
rib cage 

which do not with sternum are 
called 

floating ribs. Or 

The eleventh and twelfth pairs 
of ribs 

have no anterior attachment 
to sternum 

and are referred as to Floating 
ribs. The 

cartilages of these ribs are 
embedded in 

the abdominal musculature. 
35. Differences between Fibers 
and 

Sclereides: - 
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See Lahore Board Answer No: 
25 


36. Tetany: - 
1. Itis a painful state of muscle 
contracture. 


2. Itis caused by low calcium in 
the blood. 
3. It increases excitability of 
neurons and 

results in loss of sensation. 
Muscle 

twitches. 
4. If untreated the system 
progresses to 

spasm of larynx, respiratory 
paralysis 

and ultimately death occurs. 
37. A) Turgor Pressure: - 

It is the pressure of the cell 
contents 

against the cell wall. 
B) Osmotic Pressure: - 
1. The potential pressure 
developed by a 

solution separated from pure 
water by a 

differentially permeable 
membrane. Or 

It is the pressure that must be 
exerted on 

the hypertonic side of a 
selectively 

permeable membrane to 
prevent 

diffusion (by osmosis) from the 
side 

containing pure water. 
2. Itis also called osmotic 
potential. 
38. Hyponasty: - 
1. Itis movement that occurs due 
to faster 

growth of the lower surface of 
the 

growing organs. 


2. If growth in the lower surface 


of the leaf 


in bud condition is more than 


that of 


upper surface then the bud will 


remain 
closed. 


3. Itis a kind of autonomic 


movement in 


which stimulus is internal. 
39. Comparison of 
Exoskeleton and 


Endoskeleton: - 
Exoskeleton Endoskeleton 
1. Exoskeleton | 1. 

lies outside the Endoskeleton 


body of the 
animal. 

2. The 
exoskeleton is 
primitive and is 
found usually in 
primitive 
animals i.e. 
mostly the 
invertebrates. 
3. Itis inert 
and non-living. 
4. Itis secreted 
by the 
ectodermal cells 
in multicellular 
animals. 

5. The 
exoskeleton is 
usually very 
rigid and heavy 
and thus limits 
the size of an 
animal. 

6. It, except 
one group 
(arthropods), 
restricts the 


lies surrounded 
by the muscles. 
2. Itis found in 
vertebrates. 

3. Itis 
composed of 
living tissues, 
which may be of 
two kinds 
cartilage and 
bone. 

4. Itis derived 
from mesoderm. 
5. It does not 
limit the size of 
animal. 

6. The bones 
connected by 
joints and 
moved by 
muscles form 
the most 
efficient system 
for locomotion. 
7D, 

Endoskeleton is 
by no means the 
hindrance to the 
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animal growth of 
movement. animals. The 
7. It does not internal bones 
allow for the can grow with 
growth of the the growth of 
animal. If such the body as 
an animal has to | these bones 
grow, it has to contain living 
cast of (molt) tissues. 

and re-secrete 
its exoskeleton 
periodically. 


BAHAWALPUR BOARD 
Questions 


1. Differentiate between epinasty 
and 
hyponasty. 
(Bahawalpur Board 
(2008-A) 
2. Explain collenchyma cells. 
(Bahawalpur Board 
(2008-A) 
3. What is cartilage? 
(Bahawalpur Board 
(2008-A) 
4. Write about Epinasty and 
Hyponasty. 
(Bahawalpur Board 
(2008-S) 
5. What is difference between 
Exoskeleton 
and Endoskeleton? 
(Bahawalpur Board 
(2008-S) 
6. Write about Arthritis. 
(Bahawalpur Board 
(2008-S) 
7. What is Disc Slip? 
(Bahawalpur Board 
(2009-S) 
8. What are Sapwood and 
Heartwood? 
(Bahawalpur Board 
(2009-S) 


9. What is the difference between 
a bone 
and cartilage? 
(Bahawalpur Board 
(2009-S) 
10. Differentiate between Vascular 
and Cork 
Cambium. 
(Bahawalpur Board 
(2010-A) 
11. Define Tetanus. Give its 
symptoms. 
(Bahawalpur Board 
(2010-A) 
12. Why does molting take place in 
Arthropods? 
(Bahawalpur Board 
(2010-A) 
13. Differentiate between 
Ligaments and 
Tendons. 
(Bahawalpur Board 
(2011-A) 
14. Give symptoms and causes of 
Sciatica. 
(Bahawalpur Board 
(2011-A) 
15. Name unpaired facial bones. 
(Bahawalpur Board 
(2011-A) 
16. Write down the function of 
Heartwood. 
(Bahawalpur Board 
(2012-A) 
17. What are different types of 
Cartilage? 
(Bahawalpur Board 
(2012-A) 
18. Write down the mechanism of 
Rapid 
Movement of Leaflets. 
(Bahawalpur Board 
(2012-A) 
19. Explain the process of Ecdysis. 
(Bahawalpur Board 
(2013-A) 
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20. What is Antagonism? Give an 
example. 
(Bahawalpur Board 
(2013-A) 
21. Differentiate between two 
types of 
Nastic Movement. 
(Bahawalpur Board 
(2013-A) 
22. Briefly explain Hematoma 
Formation. 
(Bahawalpur Board (New Marks 
Scheme) (2014-A) 
23. What are Aero-foils? 
(Bahawalpur Board (New Marks 
Scheme) (2014-A) 


24. What are the characteristics of 
Smooth 

Muscles? 

(Bahawalpur Board (New Marks 

Scheme) (2014-A) 
Answers 
1. Differences between 
Epinasty and 

Hyponasty: - 

See Gujranwala Board Answer 
No: 7 
2. Collenchyma Cells: - 

See Lahore Board Answer No: 
11 
3. Cartilage: - 

See Gujranwala Board Answer 
No: 8 
4. A) Epinasty: - 
1. When movement occurs due to 
faster 

growth on the upper side of the 
organ, it 

is called epinasty. 
2. It is shown by leaves, petals 
etc. 
3. The upper surface of leaf in 
bud 

condition shows more growth 
as 


compared with the lower 


surface. This 


leads to opening of bud. 


B) Hyponasty: - 


See Multan Board Answer No: 


38 


5. Differences between 


Exoskeleton and 


Endoskeleton: - 
Exoskeleton Endoskeleton 
1. Exoskeleton | 1. 
lies outside the Endoskeleton 


body of the 
animal. 

22 The 
exoskeleton is 
primitive and is 
found usually in 
primitive 
animals i.e. 
mostly the 
invertebrates. 
3. Itis inert 
and non-living. 
4. Itis secreted 
by the 
ectodermal cells 
in multicellular 
animals. 

5. The 
exoskeleton is 
usually very 
rigid and heavy 
and thus limits 
the size of an 
animal. 

6. It, except 
one group 
(arthropods), 
restricts the 
animal 
movement. 

7. It does not 
allow for the 


lies surrounded 
by the muscles. 
2. Itis found in 
vertebrates. 

3. Itis 
composed of 
living tissues, 
which may be of 
two kinds 
cartilage and 
bone. 

4. Itis derived 
from mesoderm. 
5. It does not 
limit the size of 
animal. 

6. The bones 
connected by 
joints and 
moved by 
muscles form 
the most 
efficient system 
for locomotion. 
af 

Endoskeleton is 
by no means the 
hindrance to the 
growth of 
animals. The 
internal bones 
can grow with 
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growth of the the growth of 
animal. If such the body as 
an animal has to | these bones 
grow, it has to contain living 
cast of (molt) tissues. 

and re-secrete 
its exoskeleton 
periodically. 


6. Arthritis: - 

Arthritis covers over 100 
different types 

of inflammatory or 
degenerative diseases 

that damage the joints. It 
results in pain, 

stiffness, swelling of the joint. 
Acute 

forms of arthritis usually result 
from 

bacterial invasion and are 
treated with 

antibiotics. The membrane 
lining the 

joint thickens, fluid production 
is 

decreased, which consequently 
leads to 

increased friction. Chronic 
arthritis 

includes osteoarthritis, 
rheumatoid 

arthritis, and gouty arthritis. 

Osteoarthritis (O.A) is the most 
common 

chronic arthritis, which is 


degenerative 

joint disease also caused by 
genetic 

defect. Or 


1. Arthritis covers over 100 
different types 

of inflammatory or 
degenerative diseases 

that damage the joints. 
2. It may be hereditary, may be 
due 


bacterial or viral infection or 
due to an 

injury, or sometime only due to 
aging. 
3. In arthritis: 
a. The smooth and flexible 
cartilage 

between the bones of a joint is 
either 

degenerated or hardened by 
deposits of 

calcium, 
b. Synovial membrane becomes 
thick 
c. Synovial fluid is reduced 
4. Arthritis can be classified into: 
A) Inflammatory Disorders: - 
a) Bacterial Arthritis: - 
i. It usually results from bacterial 
invasion. 
ii. It is an acute inflammatory 
arthritis. 
iii. In bacterial arthritis, synovial 
membrane 

lining the joints, thickens, fluid 

production is decreased which 

consequently leads to 
increased friction. 

Symptoms of this type of 
arthritis 

include pain, swelling and 
stiffness of 

the joints. There may be 
limitation of 

joint motion. 
vi. Treatment is with appropriate 

antibiotics. 
b) Rheumatoid Arthritis: - 
i. Itis essentially an 
inflammation of 

synovial membrane. 
ii. It is a chronic arthritis. 
B) Non-inflammatory 
Degenerative 

Disease: - 


a) Gouty Arthritis: - 
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It is chronic non-inflammatory 


disorder. 


b) Osteoarthritis: - 
i. Itis the most common non- 


inflammatory 


degenerative disease affecting 


the 


moveable joints. 
ii. It is a chronic disorder. 
iii. It is also caused by genetic 


defects. 
7. Disc Slip: - 


See Lahore Board Answer No: 


3 


8. Sapwood and Heartwood: - 
See Multan Board Answer No: 


30 
9. Differences between a Bone 
and 
Cartilage: - 
Bone Cartilage 


1. Itis most 
rigid form of 
connective 
tissue. 

2. Bone is 
highly vascular 
tissue. 

3. Bone has 
three types of 
cells i.e. 
Osteoblast, 
Osteocyte, and 
Osteoclast. 

4. The main 
protein in the 
matrix is 
collagen which 
is hardened by 
calcium 
phosphate. 


1. Itis the soft 
and flexible 
form of 
connective 
tissue. 

2. No blood 
vessel 
penetrates in to 
the 

cartilage. 

3. The living 
cells of cartilage 
are 

called 
Chondrocytes. 


4. Collagen is 
not hardened by 
calcium 
phosphate. 


1. Vascular 
cambium is a 
lateral meristem 
that first 
appears 
between the 
primary xylem 
and primary 
phloem and is 
located between 
the wood and 
bark of a woody 
plant. 

2. Vascular 
cambium is a 
layer of 
meristematic 
cells that forms 
a long, thin, 
continuous 
cylinder within 
the stem and 
root. 

3. It divides 
and 

produces 
secondary xylem 
and secondary 
phloem in each 
succeeding 
year. 

4. The vascular 
cambium 
increases stem 
or root 
diameter. 


1. Cork 
cambium is a 
lateral meristem 
located beneath 
the epidermis 
close to the 
bark. 

2. Cork 
cambium is 
composed of a 
thin cylinder or 
irregular 
arrangement of 
meristematic 
cells. 

3. Cells of cork 
cambium divide 
and form cork 
cells toward the 
outside and one 
or more under 
laying layers of 
cork 
parenchyma. 
collectively, 
cork cells, cork 
cambium and 
cork 
parenchyma 
make up the 
periderm (outer 
bark). 

4. Outer bark 
(periderm) 
produced by 
cork cambium 
functions as a 
replacement for 
the epidermis. 


10. Differences between 


Vascular and 


Cork Cambium: - 


Vascular 
Cambium 


Cork 
Cambium 


11. A) Tetanus: - 


1. Tetanus is an acute bacterial 


infectious 


disease caused by exotoxins 


produced by 


anaerobic bacillus Clostridium 


tetani. 
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B) Symptoms of Tetanus: - 

Tetanus results in persistent 
painful 

spasms of some skeletal 
muscle. It 

typically begins with stiffness 
of jaws 

and neck muscles and 
progresses to 

fixed rigidity of jaws (lock jaw) 
and 

spasms of trunk and limb 
muscles 

usually fatal due to respiratory 
failure. 
12. Why Molting Takes place: - 

Exoskeleton is non-living and 
non- 

growing and it limits the 
growth of 

the animal. Hence, when 
arthropods 

have to grow they need to shed 

exoskeleton periodically and 
replace it 

with one of the larger size, the 
process 

called molting. 
13. Differences between 
Ligament and 

Tendon: - 

See Lahore Board Answer No: 
6 
14. A) Symptoms of Sciatica: - 
1. Stabbing pain in the posterior 
aspects of 

the thigh, the posterior and 
lateral sides 

of the leg and lateral part of 
the foot. 
2. Paralysis of muscles below 
knee 
3. Loss of sensation below the 
knee. 
B) Causes of Sciatica: - 


See Lahore Board Answer No: 
4 
15. Names of Unpaired Facial 
Bones: - 
Maxilla 
Nasal 
Zygomatic 
Lacrimal 
Palatine 
Inferior concha 
6. Function of Heartwood: - 

Heartwood accumulates a 

variety of 

chemicals such as resin, oils, 
gums, and 

tannins. Tese provide a 
resistance to 

decay and insect attack, for 
example, in 

red cedar and conifers. 
17. Different Types of 
Cartilage: - 

See Lahore Board Answer No: 
20 
18. Mechanism of Rapid 
Movement of 

Leaflet: - 

Rapid movement of leaflets 
(folding) of 

Mimosa (touch me not) is due 
to rapid 

loss of turgor (within 1 to 2 
seconds) by 

the cells in the pulvinus at the 
base of 

each leaflet. The investigation 
has shown 

that potassium (K+) ions move 
first, 

which causes water to leave 
the cell by 

ex-osmosis. 
19. The Process of Ecdysis: - 

See Multan Board Answer No: 


el lao Sa 


fs) 
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20. Antagonism with an 


Example: - 


The process in which two 


structures 


work or function in opposite or 
antagonistic fashion, what one 


can do 


other can undo, is called 


Antagonism. 
Example: - 


Movement at elbow joint is 


produced by 


antagonism of a muscle pair. 


They act 


against each other. In the 


elbow muscle 


pair consists of the biceps and 


triceps. 


Contraction of biceps bends 


(flexes) the 


arm, contraction of triceps 


straightens 

(extends) the arm. When either 
muscle 

contracts, the other normally 
relaxes. 
21. Differences between Two 
Types of 

Nastic Movement: - 
Nyctinastic Haptonastic 

Movement Movement 
1. Stimulus is 1. Stimulus is 
either light or contact or 
temperature. touch. 
2. Itis 2. Itis 
observed in observed in 
Tulip flowers many 
which close at insectivorous 


night because of 
rapid growth in 
the lower side 
by upward and 
inward bending 
of the petals. 


plants such as 
Venus fly trap in 
which touch of 
insect causes 
the closing of 
trap. 


22. Hematoma Formation: - 


See Lahore Board Answer No: 
10 
23. Aero-foils: - 
1. An aero-foil is any smooth 
surface 

which moves through the air at 
any 

angle to the air stream. 
2. The bird wings act as aero- 
foils. 
3. An aero-foil is used to generate 
lift in all 

types of flight. 
4. The size, shape, and 
orientation of the 

aero-foil determines flight 
performance. 
24. Characteristics of Smooth 
Muscles: - 

See Gujranwala Board Answer 
No: 6 


FAISALABAD BOARD 
Questions _ 


1. Differentiate between sap 
wood and 
heart wood. 
(Faisalabad Board 
(2008-A) 
2. What is meant by Epinasty and 
Hyponasty? 
(Faisalabad Board 
(2008-A) 
3. What is the role of Ecdysone? 
(Faisalabad Board 
(2008-A) 
4. Differentiate between 
phototactic 
movement and chemotactic 
movement. 
(Faisalabad Board 
(2009-A) 
5. What are the disadvantage of 
exoskeleton. 
(Faisalabad Board 
(2009-A) 
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6. Explain the term Active flight. 
(Faisalabad Board 
(2009-A) 
7. Define the term Remodeling. 
(Faisalabad Board 
(2009-A) 
8. Define callus and give its 
functions. 
(Faisalabad Board 
(2010-A) 
9. Differentiate nyctinasty from 
haptonasty. 
(Faisalabad Board 
(2010-A) 
10. Differentiate exoskeleton from 
endoskeleton. 
(Faisalabad Board 
(2010-A) 
11. Define ecdysis and give its four 
stages. 
(Faisalabad Board 
(2011-A) 
12. Differentiate between cartilage 
and 
bone. 
(Faisalabad Board 
(2011-A) 
13. Sketch and label forelimb of 
humans. 
(Faisalabad Board 
(2010-A) 
14. Briefly explain hematoma 
formation. 
(Faisalabad Board 
(2012-A) 
15. Define aerofoils. 
(Faisalabad Board 
(2012-A) 
16. Differentiate between ligament 
and 
tendon. 
(Faisalabad Board 
(2012-A) 
17. How does tendon differ from 
ligament? 


(Faisalabad Board 
(2013-A) 
18. Differentiate between sapwood 
and 
heartwood. 
(Faisalabad Board 
(2013-A) 
19. What are disadvantages of 
exoskeleton. 
(Faisalabad Board 
(2013-A) 
20. What do you mean by origin 
and 
insertion of a muscle? 
(Faisalabad Board (Old 
Scheme) 2014) 
21. What is passive flight? 
(Faisalabad Board (Old 
Scheme) 2014) 
22. Name three modes of 
locomotion in 
mammals. 
(Faisalabad Board (Old 
Scheme) 2014) 
23. Write two differences between 
sclerenchyma and collenchyma 
cells. 
(Faisalabad Board (New 
Scheme) 2014) 
24. What is antagonistic action of 
muscles? 
(Faisalabad Board (New 
Scheme) 2014) 
25. Differentiate between hyaline 
and fibro 
cartilage. 
(Faisalabad Board (New 
Scheme) 2014) 
Answers 
1. Differences between 
Sapwood and 
Heartwood: - 
See Multan Board Answer No: 
4 
2. A) Epinasty: - 
See Bahawalpur Board Answer 
No: 4 
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B) Hyponasty: - 

See Multan Board Answer No: 
38 
3. Role of Ecdysone: - 

It brings about shedding of the 
cuticle 

and growth. Or 

All the changes occurring in 
ecdysis are 

controlled by hormone 


ecdysone. 
4. Differences between Photo- 
tactic 
Movement and Chemotactic 
Movement: - 
See Multan Board Answer No: 
8 
5. Disadvantages of 
Exoskeleton: - 


1. It limits the ultimate size of an 
animal 

due to its weight. 
2. It also limits the growth of 
animal. As 

animal outgrows, it is shed and 
new one 


is formed. 
3. It leaves the arthropods 
temporarily 


vulnerable to predators. 
4. With the exception of 
arthropods it 

restricts the animal’s 
movements to the 

extent that animals possessing 
it must 

lead a very slow moving life or 
even a 

sessile life (corals). 
6. Active Flight: - 

When little or no support can 
be gained 

from upward air currents, the 
same 

effect can be achieved by 
flapping the 


wings. As the birds move 
through the 

air, the air flows more quickly 
over the 

curved upper surface than the 
lower 

surface. This reduces the air 
pressure on 

the top of the wing, compared 
with air 

pressure below the wing. 
There is, 

therefore, a net upward 
pressure on the 

wing which gives lift to the 
bird. 
7. Remodeling: - 

The process in which bone 
gains its 

original form is known as 
Remodeling. 
8. Callus and its Functions: - 

See Multan Board Answer No: 
25 
9. Differences between 
Nyctinasty and 

Haptonasty: - 

See Bahawalpur Board Answer 
No: 21. 
10. Differences between 
Exoskeleton and 

Endoskeleton: - 

See Multan Board Answer No: 
39 
11. Ecdysis and its Four Stages: 
1. Ecdysis is the process of 
shedding an old 

exoskeleton and growing a 
larger one. 
2. Ecdysis is divided into 
following four 

stages: 
a. Enzymes, secreted from 
hypodermal 
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glands, begin digesting old 
endo-cuticle 
separating hypodermis and the 


exoskeleton. 
b. Digestion of endocuticle is 
followed by 
secretion of new procuticle and 
epicuticle. 
c. Old exoskeleton is split and 
pores are 
formed. 


d. Finally, the new exoskeleton is 
hardened 

by deposition of calcium 
carbonate. 
12. Differences between a Bone 
and 

Cartilage: - 

See Bahawalpur Board Answer 
No: 9 
13. Labeled Diagram of 
Forelimb of 

Humans: - 


14. Hematoma Formation: - 
See Lahore Board Answer No: 
10 
15. Aero-foils: - 
See Bahawalpur Board Answer 
No: 23 
16. Differences between 
Ligament and 


Tendon: - 

See Lahore Board Answer No: 
6 
18. Differences between 
Sapwood and 

Heartwood: - 

See Multan Board Answer No: 
4 
17. Differences between 
Ligament and 

Tendon: - 

See Lahore Board Answer No: 
6 
19. Disadvantages of 
Exoskeleton: - 

See Faisalabad Board Answer 
No: 5 
20. Origin and Insertion of a 
Muscle: - 
1. Origin is the end of muscle 
which 

remains fixed when muscle 


contracts. 
2. Insertion is the end of muscle 
that 

moves. Or 

The skeletal muscle has two or 
more 


attachment. The attachment 
that moves 

the least is referred to as the 
origin, and 

that moves the most, the 
insertion. Under 

varying circumstances the 
degree of 

mobility of the attachments 
may be 

reversed, and therefore the 
terms origin 

and insertion are 
interchangeable. 
21. Passive Flight: - 

In passive or gliding flight a 
birds’s 
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wings act as aerofoils (i.e. 
aeroplane 

wings). Air flowing the crved 
upper 

srface moves faster than it 
does over the 

lower surface. This effectively 
prodces a 

high pressure on the lower 
surface and 

low pressre on the pper 
surface and so 

provide a lifting force. 
22. Names of Three Modes of 
Locomotion 

in Mammals: - 
1. Plantigrade ------ Mammals 
walk on 

their sole with palm, wrist and 
digits all 

resting on ground. 
2. Digitigrades ----- Mammals 
walk on 

their digits only. 
3. Unguligrades ---- Mammals 
walk on 

modified tips (hooves) of toes. 
23. Two Differences between 

Sclerenchyma and 
Collenchyma 

Cells: - 

See Gujranwala Board Answer 
No: 18 
24. Antagonistic Action of 
Muscles: - 
1. There are 650 muscles in 
human body, 

most of which occurs in pairs. 
At joints 

these muscles work against 
each other 

by contraction. This 
relationship is 

called antagonistic. 
2. The movement of elbow joint 
by biceps 


and triceps is the best example 
of 

antagonism or antagonistic 
action of 

muscles. The biceps (flexor) 
bend the 

arm at elbow joint and the 
triceps 

(extensor) straightens it. 
25. Differences between 
Hyaline and 

Fibro Cartilage: - 

See Gujranwala Board Answer 
No: 15 


RAWALPINDI BOARD 
Questions _ 


1. What is Turgor pressure? Give 
its role in 
plants. 
(Rawalpindi Board 
(2010-A) 
2. What is difference between 
Endoskeleton and 


Exoskeleton? 
(Rawalpindi Board 
(2010-A) 
3. Name the bones of Pelvic 
girdle in 
Man. 


(Rawalpindi Board 
(2010-A) 
4. Names the cells associated 
with bone. 
(Rawalpindi Board 
(2010-A) 
5. What are the organs of 
locomotion in 
Euglena, Paramecium, 
Amoeba, 
Starfish? 
(Rawalpindi Board 
(2010-A) 
6. Name two types of 
sclerenchymatous 
cells. Give their function. 
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(Rawalpindi Board 


(2011-A) 
7. Differentiate between 
exoskeleton 
endoskeleton. 
(Rawalpindi Board 
(2011-A) 


8. How acilium beat and help in 
locomotion of Paramecium 
according to 
suggestion of Bradford? 
(Rawalpindi Board 
(2011-A) 
9. Give the cause of cramp. 
(Rawalpindi Board 
(2012-A) 
10. Give three disadvantages of 
exoskeleton. 
(Rawalpindi Board 
(2012-A) 
11. Define nastic movement. Name 
its types. 
(Rawalpindi Board 
(2012-A) 
12. What is muscle fatigue? Give 
its causes. 
(Rawalpindi Board 
(2013-A) 
13. Write down the composition of 
thin 
filament of myofibril. 
(Rawalpindi Board 
(2013-A) 
14. Give the function of ligament 
and 
tendons. 
(Rawalpindi Board 
(2013-A) 
Answers 
1. Turgor Pressure and its 
Role: - 
See Multan Board Answer No: 
1 
2. Differences between 
Exoskeleton and 


Endoskeleton: - 

See Multan Board Answer No: 
39 
3. Names of the Bones of 
Pelvic Girdle in 

Man: - 
1. Ilium ----- Two 
2. Ischium -- Two 
3. Pubis ----- Two 

These are united to form two 
Coxal 

bones. 
4. Names of the Cells 
associated with 

Bone: - 

See Lahore Board Answer No: 
27 
5. Organs of Locomotion in 
Euglena, 

Paramecium, Amoeba and 
Starfish: - 


1. Euglena --------- Flagella 

2. Paramecium ---- Cilia 

3. Amoeba --------- Pseudopodia 
4. Starfish ---------- Tube feet 


6. Names with their Functions 
of Two 

Types of Sclerenchymatous 
Cells: - 
1. Fibers --------- They provide 
support and 

flexibility to stem and leaves. 
2. Sclereids ------ They provide 
support and 

hardness to nuts and seed 
coats. 
7. Differences between 
Exoskeleton and 

Endoskeleton: - 

See Multan Board Answer No: 
39 
8. Role of Cilium in 
Locomotion:- 

Bradford suggested that 
movement of 

cilia is due to the simultaneous 
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contraction or sliding of double 
fibrils in 

two group one after the other. 
1. Five out of nine (5/9) double 
fibrils 

contract or slide 
simultaneously with the 

result cilium bends or shorten. 
It is 

called effective stroke. 
2. The four out of nine (4/9) 
double fibrils 

contract and cilium becomes 
straight. It 

is called recovery stroke. 

As a result of bending and 
recovery 

strokes the Paramecium swims 
against 

water. The energy for the 
movement of 

cilia is provided from ATP. 
9. Cause of Cramp: - 

Cramps is caused by spinal 
cord reflexes 

which are produced due to low 
blood 

sugar level, electrolyte 
depletion and 

dehydration. 
10. Three Disadvantages of 
Exoskeleton: - 

See Faisalabad Board Answer 
No: 5 
11. A) Nastic Movement: - 
1. Nastic movements occur in 
response to 

external stimuli. It is the 
variation in the 

intensity of some external 
factor rather 

than direction which acts as a 
stimulus. 

Even if the stimulus is 
unidirectional, the 


response of a plant is always 
the same 

whatever the direction from 
which the 

stimulus proceeds. 
2. Itis a growth movement. 
Changes in the 

turgor pressure are also 
involved 
B) Names of Types of Nastic 
Movement: - 
1. Nyctinasty 
2. Haptonastic 
12. A) Muscle Fatigue: - 
1. Muscle fatigue is a state of 
physiological 

inability of muscles to contract. 
2. It leads to pain in the muscle 
which 

produces tiring condition of the 
muscle. 
B) Causes of Muscle Fatigue: - 
1. It results from relative deficit 
of ATP. 
2. Due to deficit of ATP, ATP 
requirement 

is met by shifting of aerobic 
break down 

of glucose to its anaerobic 
break down 

due to which lactic acid is 
produced. 

Lactic acid causes muscle pH 
to drop 

and muscle to ache and 
exhausted. 
14. A) Function of Ligament: - 

It stretches to allow limited 
movement at 

joints. 
B) Function of Tendons: - 

When muscle contracts, it pulls 
on 

tendon which in turn pulls the 
bone 

causing it to move. 
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13. Composition of Thin 
Filament of 

Myofibril: - 

Thin filaments are 7-8 nm thick 
and 

consist of following three types 
of 

protein molecules: 
a. Actin Molecules: - 

Thin filaments are composed 
chiefly of 

actin molecules. The actin 
molecules are 

arranged in two chains which 
twist each 

other like a twisted double 
strand pearls. 
b. Tropomyosin Molecules: - 

Twisting around the actin 
chains are two 

strands of another protein 
tropomyosin. 
c. Troponin Molecules: - 

The other major protein in the 
thin 

filament is troponin. It is 
actually three 

polypeptide complex, one binds 
to actin, 

another binds to trpomyosin 
while third 

binds calcium ions. 
14. A) Function of Ligament: - 

It stretches to allow limited 
movement at 

joints. 
B) Function of Tendons: - 

When muscle contracts, it pulls 
on 

tendon which in turn pulls the 
bone 

causing it to move. 


SARGODHA BOARD 
Questions 


1. Differentiate between epinasty 
and 
hyponasty. 
(Sargodha Board 
(2010-A) 
2. Compare hinge joint and ball 
and socket 
joint. 
(Sargodha Board 
(2010-A) 
3. What are the effects of 
exercise on 


muscles. 
(Sargodha Board 
(2010-A) 
4. Give two types of cartilages, 
how they 


differ from each other. 
(Sargodha Board 
(2011-A) 
5. Characterize digitigrade 
animals. 
(Sargodha Board 
(2011-A) 
6. Discuss Jet propulsion. 
(Sargodha Board 
(2011-A) 
7. Characterize the disease 
—“Tetany”. 
(Sargodha Board 
(2011-A) 
8. Define photo tactic movement 
and photo 
nastic movement. 
(Sargodha Board 
(2012-A) 
9. Name the bones of pelvic 
girdle. 
(Sargodha Board 
(2012-A) 
10. Give two modifications in the 
exoskeleton of arthropods. 
(Sargodha Board 
(2012-A) 
11. Define turgor pressure. What is 
its 
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importance. 
(Sargodha Board 
(2013-A) 
12. Define molting. Give its one 
importance. 
(Sargodha Board 
(2013-A) 
13. What are plantigrade? Give its 
example. 
(Sargodha Board 
(2013-A) 
14. Name components of human 
axial 
skeleton. 
(Sargodha Board (New Scheme) 
2014-A) 
15. Define Hinge joint. Give 
example 
(Sargodha Board (New Scheme) 
2014-A) 
16. What is vascular cambium? 
Give its 


functions. 
(Sargodha Board (New Scheme) 
2014-A) 
Answers 


1. Differences between 
Epinasty and 

Hyponasty: - 

See Gujranwala Board Answer 
No: 7 
2. Comparison of Hinge Joint 
and Ball 

and Socket Joint: - 


movements are 
possible. 

4. Atthese 
joints, a pair of 
muscles is 
arranged in the 
same plane as 
that of joints. 

5. Examples of 
hinge joints are 
elbow, knee and 
ankle joints. 


2. This allows 
movement in 
several 
directions. 

3. Flexion, 
extension, 
medial rotation, 
lateral rotation 
etc. are 
possible. 

4. Several 
pairs of muscles 
are attached to 
each of the 
bones of the 
joint usually 
perpendicular to 
each other. 

5. The shoulder 
and hip joints 
are good 
examples of this 
type of joint. 


Hinge Ball and 
Joint Socket 
Joint 


1. These joints | 1. In ball and 
resemble the socket joints, a 
hinge on a door. | ball-shaped 

2. It allows head of one 
movement in bone fits ina 
two directions. socket like 

3. Flexion and | concavity of 
extension another. 


3. Effects of Exercise on 


Muscles: - 


Regular exercise make 


changes in the 


muscle itself. Aerobic exercises 


such as 


swimming, jogging, and fast 


walking 


result in several changes in 


skeletal 


muscles. Capillaries 


surrounding the 


muscle fibers, as well as 


mitochondria 


within them increase in 


number and 


fibers synthesize more 


myoglobin, a 


protein that stores oxygen. 


These 


changes result in more 


efficient muscle 
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metabolism and resistance to 
fatigue. 

Muscles not routinely 
stimulated 

gradually atrophy or diminish 
in size and 

strength. 
4. Differences between 
Hyaline Cartilage 

and Fibrocartilage: - 

See Gujranwala Board Answer 
No: 15 
5. Digitigrade Animals: - 
1. These mammals walk on their 
digits 

only. 
2. In these mammals their first 
digit is 

usually reduced or completely 
lost. 
3. They run faster than 
plantigrade animals 

but slower than unguligrade 
animals. 

Examples: - 

Rabbits and rodents 
6. Jet Propulsion: - 

Jellyfish has umbrella like body 
called 

bell. First of all water enters in 
the bell 

then the bell contracts, water 
is forced 

out like a jet and the animal 
moves 

forward. This movement is 
known as Jet 

Propulsion. Or 
1. Jelly fish moves by jet 
propulsion in 

which circular subumbrellar 
muscles of 

jellyfish contract ejecting 
water from the 

bell and moving the animal in 
the 


opposite direction. 
2. The cephalopod mollusks also 
have the 

ability to move by jet 
propulsion. 
7. Tetany: - 

See Multan Board Answer 36 
8. A) Photo-tactic Movement: - 
1. Itis a movement of locomotion. 
2. Stimulus is light. 
3. Response is directional, either 
towards 

or away from light. 
4. Passive movement of 
chloroplasts due to 

cyclosis towards light to 
absorb 

maximum light for carbon 
dioxide 

fixation is an example of photo- 
tactic 

movement. 
B) Photo-nastic Movement: - 
1. Itis growth movement. 
2. Stimulus is photoperiod 
(intensity and 

duration of light). 
3. The flowers open and close due 
to light 

intensity. 
9. Names of the Bones of 
Pelvic Girdle in 

Man: - 

See Rawalpindi Board Answer 
No: 3 
10. Two Modifications in the 
Exoskeleton 

of Arthropods: - 
1. Exoskeleton is modified to form 
firm 

ridges and bars for muscle 
attachment by 

invagination 
2. Itis also modified to form 
sensilla in the 
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form of pegs, bristles and 
lenses. Or 
1. In arthropods, it is flexible and 
soft at 

joints allowing them to move 
easily. 
2. Itis also modified to permit 
gaseous 

exchange. 
11. A) Turgor Pressure: - 

It is the pressure of the cell 
contents 

against the cell wall. 
B) Importance of Turgor 
Pressure: - 

Turgor pressure in plant cells 
is 

extremely important to the 
maintenance 

of the plant’s erect position. 
12. A) Molting: - 

Molting is the process of 
shedding an 

old exoskeleton and growing a 
larger 

one. 
B) One Importance of Molting: 


Animal grows into larger size. 
13. Plantigrades with example: 
See Multan Board Answer No: 
13 
14. Names of Components of 
Human 
Axial Skeleton: - 
1. Skull 
2. Rib Cage 
3. Vertebral Column 
4. Sternum 
15. Hinge joint with Example: - 
1. Itis a type of synovial joint. 
2. It allows movement in two 
directions. 
3. At hinge joint, pair of muscles 
are 


arranged in the same plane as 
that of 

joint. One end of each muscle, 
the 

origin, is fixed to the moveable 
bone on 

one side of the joint, and other 
end of 

muscles, the insertion, is 
attached to the 

far side of the joint. 
4. Hinge joints are at lbow and 
knee. 


Or 
1. These joints resemble the 
hinge ona 
door. 


2. It allows movement in two 
directions. 
3. Flexion and extension 
movements are 

possible. 
4. At these joints, a pair of 
muscles is 

arranged in the same plane as 
that of 

joints. 
5. Examples of hinge joints are 
elbow, 

knee and ankle joints. 
16. A) Vascular Cambium: - 
1. Itis a lateral maristematic 
tissue. 
2. Vascular cambium first 
appears as a 

cylinder of actively dividing 
cells 

between primary xylem and 
primary 

phloem. 
3. Vascular cambium gives rise to 
two new 

tissues, one is the secondary 
xylem 

(causing most of the increase 
in stem 
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thickness) next to the inner 
surface of 

the vascular cambium, the 
other is the 

secondary phloem appearing 
outer to 

the vascular cambium. 
B) Functions: - 
1. Vascular cambium is 
responsible for the 

production of secondary 
vascular tissue 

during secondary growth. 
2. It forms callus or wood tissue 
on or 

around the wound. 
3. Vascular cambium also forms 
calluses 

between branches that unite 
them during 

budding and grafting. 
DERA GHAZI KHAN 


BOARD 
Questions 


1. How cartilage differ from 
bone? 
(D.G.K. Board 
(2009-A) 
2. What is Antagonism? 
(D.G.K. Board 
(2009-A) 
3. How Starfish move? 
(D.G.K. Board 
(2009-A) 
4. What is microcephaly? 
(D.G.K. Board 
(2009-A) 
5. What is Pulvinus? 
(D.G.K. Board 
(2010-A) 
6. Differentiate between Axial 
skeleton and 
Appendicular skeleton. 
(D.G.K. Board 
(2010-A) 


7. Give two changes which occur 
in muscle 
due to aerobic exercises. 
(D.G.K. Board 
(2010-A) 
8. What is Pulvinus? 
(D.G.K. Board 
(2011-A) 
9. Define tonopalst, give its 
function as 
well. 
(D.G.K. Board 
(2011-A) 
10. How does tendon differ from 
ligament? 


(D.G.K. Board 
(2011-A) 
11. Differentiate brachialis and 
brachioradialis. 
(D.G.K. Board 
(2011-A) 


12. Write brief note on tetany. 
(D.G.K. Board Group-I 
(2012-A) 
13. How is ricket produced? 
(D.G.K. Board Group-I 
(2012-A) 
14. What are the differences 
between hinge 
joints and ball and socket 
joints? 
(D.G.K. Board Group-I 
(2012-A) 
15. Differentiate collenchyma from 
parenchyma. 
(D.G.K. Board Group-I 
(2012-A) 
16. How epinasty leads to opening 
of buds? 
(D.G.K. Board Group-II 
(2012-A) 
17. State the role of skeletal 
system in 
mineral homeostasis. 
(D.G.K. Board Group-Il 
(2012-A) 
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18. Explain briefly haptonastic 
movements 
with example. 
(D.G.K. Board Group-II 
(2012-A) 
19. What is cartilage and where it 
is found? 
(D.G.K. Board Group-II 
(2012-A) 
20. Differentiate between smooth 
and 
cardiac muscles. 
(D.G.K. Board Group-I 
(2013-A) 
21. Explain process of ecdysis. 
(D.G.K. Board Group-I 
(2013-A) 
22. What is rickets? Give its causes 
and 
cure. 
(D.G.K. Board Group-I 
(2013-A) 
23. What is Cramp? Give its 
causes. 
(D.G.K. Board Group-II 
(2013-A) 
24. What are disadvantages of 
exoskeleton? 
(D.G.K. Board Group-I 
(2013-A) 
25. What is Pulvinus? 
(D.G.K. Board (New Course) Group-I 
(2014-A) 
26. What is rigor mortis? 
(D.G.K. Board (New Course) Group-I 
(2014-A) 
27. Differentiate between 
plantigrades and 
unguligrades. 
(D.G.K. Board (New Course) Group-I 
(2014-A) 
28. What is Rickets, give its 
causes. 
(D.G.K. Board (New Course) Group-II 
(2014-A) 
29. Compare epicuticle and 
procuticle. 


(D.G.K. Board (New Course) Group-II 
(2014-A) 
30. What is meant by disc slip? 

(D.G.K. Board (New Course) Group-II 
(2014-A) 
Answers 
1. Cartilage different from 
Bone: - 

See Bahawalpur Board Answer 
No: 9 
2. Antagonism: - 

See Bahawalpur Board Answer 
No: 20 
3. Movement of Starfish: - 
1. Star fish moves with the help 
of tube 

feet. Tube feet are present on 
both sides 

of radial canal that extends up 
to the tip 

of the arm. The tube feet 
extend when 

water is pumped into them, 
then they fix 

themselves by suction cup to 
some 

subject. Later on they shorten 
and pull 

the body in this direction. In 
this way 

starfish moves in any direction. 
2. Starfish also swim with the 
help of arms. 
4. Microcephaly: - 
1. It is a phenomenon of under- 

development of skull. 
2. It leads to small sized skull of 
the 

person. 
3. Itis a genetic disease. 
5. Pulvinus: - 
1. Itis a multicellular swelling 
located at 

the base of each leaf or leaflet. 
Or 
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It is the swollen portion of 


petiole. 


2. Itis composed of parenchyma 


cells with 


relatively large intercellular 


Spaces and 


central strand of vascular 


tissues. 


3. The changes in the leaf 


orientation, after 


exposure to a stimulus, are 


mostly 


associated with rapid turgor 


pressure 


changes in pulvinus. 
6. Differences between Axial 


skeleton 


and Appendicular skeleton: 


4. A total of 120 
bones make up 
the 
appendicular 
skeleton in 
humans. 


Axial 
Skeleton 


Appendicular 
Skeleton 


1. It forms the 
axis of the body 
or it is 

located along 
the central axis 
of the 

body. 

2. The axial 
skeleton 
includes the 
skull, the 
vertebrae, the 
ribs and the 
sternum. 

3. It supports 
and protects the 
organs of head, 
neck and chest. 
4. A total of 80 
bones make up 
the axial 
skeleton in 
humans. 


1. Itformsa 
system of levers 
to provide 
mobility to the 
body. 

2: 

Appendicular 
skeleton 
includes the 
limbs and 
pectoral and 
pelvic girdles 
that attach them 
to the axial 
skeleton. 

3. The pectoral 
girdle and upper 
limbs are 
specialized for 
flexibility while 
pelvic girdle and 
lower limbs are 
specialized for 
strength. 


7. Two Changes in the Muscle 
due to 

Aerobic Exercise: - 
1. Capillaries surrounding the 
muscle fibers 

increase in number. 
2. Mitochondria within muscle 
fibers 

increase in number. 
8. Pulvinus: - 

See D.G.K. Board Answer No: 5 
9. A) Tonoplast: - 

The membrane that bounds 
plant 

vacuole is known as Tonoplast. 
Or 

The vacuolar membrane is 
called 

tonoplast. 
B) Function of Tonoplast: - 

Tonoplast contains a number of 
active 

transport systems that pump 
ions into the 

vacuole or vacuolar 
compartments 

despite the higher 
concentration than 

that of the extracellular fluid. 
10. Differences between 
Tendon and 

Ligament: - 

See Lahore Board Answer No: 
6 
11. Differences between 
Brachialis and 


Brachioradialis: - 
Brachialis 
Brachioradiali 
Ss 
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1. Itis 
originated from 
the front of 


1. Itis 
originated from 
the lateral 


rickets. 


14. Differences between Hinge 


Joints and 


Ball and Socket Joints: - 


Hinge 
Joint 


Ball and 
Socket 
Joint 


lower half of the | supracondylar 

humerus. ridge of 

2. Itis inserted | humerus. 

into ulna. 2. Itis inserted 

3. Itis astrong | into radius. 

flexor of the 3. It flexes 

elbow joint. forearm at 
elbow joint; 
rotates forearm 
to the mid prone 
position. 

12. Tetany: - 


See Multan Board Answer 36 
13. How Rickets Produced: - 
Rickets occurs in growing 


children 


which constantly do not 


receive vitamin 


D. Deficiency of vitamin D 


decreases 


the absorption of calcium and 


phosphate 


due to which many changes 


occur at the 


growing ends of long bones. 


The ends of 


bones become thick with 


irregular 


cartilage and poorly calcified 


and scanty 


bone formation. This failure of 
calcification in newly formed 


bones 


gradually progresses with 


prolonged 


deficiency of vitamin D and 


take the 


place of older bones that are 


being 


absorbed. This results in 


stunting growth 


and bowing of lower limbs 


called 


1. These joints 
resemble the 
hinge on a door. 
2. It allows 
movement in 
two directions. 
3. Flexion and 
extension 
movements are 
possible. 

4. At these 
joints, a pair of 
muscles is 
arranged in the 
same plane as 
that of joints. 

5. Examples of 
hinge joints are 
elbow, knee and 
ankle joints. 


1. In ball and 
socket joints, a 
ball-shaped 
head of one 
bone fits ina 
socket like 
concavity of 
another. 

2. This allows 
movement in 
several 
directions. 

3. Flexion, 
extension, 
medial rotation, 
lateral rotation 
etc. are 
possible. 

4. Several 
pairs of muscles 
are attached to 
each of the 
bones of the 
joint usually 
perpendicular to 
each other. 

5. The shoulder 
and hip joints 
are good 
examples of this 
type of joint. 


15. Differences between 


Collenchyma 


from Parenchyma: - 


Collenchyma 


Parenchyma 


1. Collenchyma 
tissue is 
composed of 


1. Parenchyma 
tissue is 
composed cells 
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cells which are 
usually 
elongated. 

2. It has cells 
with a thicker 
primary cell 
wall. The 
thickness is 
uneven. 

3. Cells in the 
collenchyma are 
usually grouped 
in strands or 
cylinders. 

4. Collenchyma 
is not found 
uniformly 
throughout the 
plant and often 
occurs near 
stem surfaces 
and along leaf 
veins. 

5. Itis an 
extremely 
flexible 
structural tissue 
that provides 
much of the 
support in soft, 
young, non- 
woody plant 
organs. 


that are 
typically large 
and are 
commonly 
polyhedral 
(many-sided). 

2. It has cells 
with a thin 
primary cell 
wall. 

3. Parenchyma 
cells are loosely 
packed 
together, 
separated bya 
network of 
intracellular 
spaces. 

4. Parenchyma 
tissue is found 
throughout the 
plant body. 

5. Parenchyma 
cells perform 
several 
important 
functions such 
as 
photosynthesis, 
storage, and 
secretion. 


16. Epinasty leading to Opening 


of Buds: 


Epinasty leads to opening of 


bud 


because of rapid growth of 


upper surface 


of leaf in bud condition as 


compared to 


the lower surface. 
17. Role of Skeletal System in 


Mineral 


Homeostasis: - 

Bones serve as store house for 
calcium, 

phosphorous, sodium and 
potassium. 

Through negative feedback 
mechanisms, 

bones can release or take up 
minerals to 

maintain homeostasis. 
Or 

Bones are storage depots for 
calcium and 

phosphates, which can be 
exchanged 

with the plasma to maintain 
plasma 

concentrations of these 
electrolytes. 
18. Haptonastic Movements 
with 

Example: - 

See Lahore Board Answer No: 
26 
19. A) Cartilage: - 

See Gujranwala Board Answer 
No: 8 
B) Where Cartilage is Found: - 

Cartilage covers ends of the 
bone at the 

joint, and also supports the 
flexible 

portion of nose and external 
ears. It also 

forms an external pinna (outer 
ear) of ear 

and epiglottis. 
20. Differences between 
Smooth and 

Cardiac Muscles: - 


Smooth Cardiac 
Muscles Muscles 
1. These are 1. These are 
the muscles of the muscles of 
intestine, heart. 
stomach, and 2. They pump 
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other internal 
hollow organs 
and blood 
vessels. 

2. Their 
function is the 
movement of 
contents within 
hollow organs. 
3. Smooth 
muscles have 
spindle-shaped 
cells, each with 
a single nucleus. 
Cells are usually 
arranged in 
sheets. 

4. They are 
non-striated or 
un-striped. 

5. Their speed 
of contraction is 
slow. 

6. Smooth thin 
filaments lack 
troponin. 


blood. 

3. Heart is 
composed of 
chains of single 
cell, each with 
its own nucleus. 
The chains of 
cells are 
organized into 
fibers that are 
branched and 
bound end to 
end at 
intercalated 
discs. 

4. They have 
irregular 
stripes. 

5. Their speed 
of contraction is 
intermediate. 

6. Cardiac thin 
filaments 
contain troponin 
and 
tropomyosin. 


21. The Process of Ecdysis: - 
See Multan Board Answer No: 


fs) 


22. Rickets, Cause and Cure: - 
See Lahore Board Answer No: 


ae, 


23. A) Cramp: - 


1. Itis commonly called a muscle 


pull. 


2. Itis also known as tetanic 


contraction of 


entire muscle. 


3. It causes muscle to become 


taught and 
painful. 


4. Itlasts for just few seconds or 


several 
hours. 


5. It is most common in thigh and 
hip 

muscles, usually occur at night 
or after 

exercise. Or 

It is a type tetanic contraction 
which 

usually occurs in a limb 
muscle. 

B) Causes of Cramp: - 

See Exercise Answer No: 1 
24. Disadvantages of 
Exoskeleton: - 

See Faisalabad Board Answer 
No: 5 
25. Pulvinus: - 

See D.G.K. Board Answer No: 5 
26. Rigor Mortis: - 

14. Rigor Mortis: - 

Rigor mortis is the stiffness of 
body 

that begins 3 to 4 hours after 
death and 

completes in about 12 hours. 
During the 

next 48 to 60 hours, rigor 
mortis 

gradually subside as the 
proteins 

involved in rigor mortis begin 
to 

degrade. 

Following death, cytosolic 
concentration 

of calcium begins to rise. This 
calcium 

moves the regulatory protein 
aside, 

letting actin bind with the 
myosin cross 

bridges, which were already 
charged 

with ATP before death. Dead 
cells 

cannot produce any more ATP, 
so the 
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actin and myosin, once bound, 


cannot 


detach, because they lack fresh 


ATP. 


The thick and thin filaments 


stay linked 


by immobilized cross bridges, 


leaving 


dead muscles stiff. 
See Multan Board Answer No: 


14 


27. Differences between 


Plantigrade and 


Digitigrade: - 
See Multan Board Answer No: 


7 


28. Rickets and its Causes: - 
See Lahore Board Answer No: 


22 (A) 

and (B) 
29. Comparison of Epicuticle 
and 

Procuticle: - 

Epicuticle Procuticle 
1. Itis the 1. Itis the bulk 
outer most layer | of exoskeleton 


of exoskeleton 
of arthropods. 

2. Itis made up 
of waxy 
lipoprotein. 


below epicuticle. 
2. Itis made up 
of chitin, tough, 
leathery, poly- 
saccharide and 
several kinds of 
proteins. It is 
also hardened 
by sclerotization 
and sometimes 
by impregnation 
with calcium 
carbonate. 


30. Disc Slip: - 


1. When cartilaginous ring of 


intervertebral 


disc ruptures and displaces 


and nucleus 


pulposus protrudes out then it 


is called 


disc slip or herniation of disc. 
2. Severe pain is generated due 
to pressure 

of nucleus pulosus on the 
spinal cor or 

spinal nerves. Un-ability to 
move is also 

the result of pressure of 
nucleus 

pulposus on the spinal nerve. 
Sciatica 

and osteoarthritis may develop 
due to 

herniation of disc. 
3. It occurs due to physical 
trauma to 

spines. 
4. It also occurs from bending 
forward 

while lifting a heavy object. 
6. It is treated with bed rest, 
traction and 

painkiller. If this fails disc may 
be 

removed surgically. 


SAHIWAL BOARD 
Questions _ 


1. Define turgor pressure. Give its 
importance. 
(Sahiwal Board 
(2013-A) 
2. Differentiate between epinasty 
and 


hyponasty. 
(Sahiwal Board 
(2013-A) 
3. What is cartilage? Mention its 
types with 
examples. 
(Sahiwal Board 
(2013-A) 
4. Differentiate between 
Sclerenchymatous 
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cells and collenchymatous 


cells. 


(Sahiwal Board (New Scheme) 


(2014-A) 


5. Name bones of human pectoral 


girdle. 


(Sahiwal Board (New Scheme) 


(2014-A) 


6. Differentiate between cartilage 


and 
bone. 


(Sahiwal Board (New Scheme) 


Answers 


(2014-A) 


1. Turgor Pressure and its 


Importance: - 


See Sargodha Board Answer 


No: 11 


2. Differeces between Epinasty 


and 


Hyponasty: - 


See Gujranwala Board Answer 


No: 7 


3. A) Cartilage: - 
See Gujranwala Board Answer 


No: 8 


B) Types of Cartilage with 


Examples: - 


See Lahore Board Answer No: 


20 


4. Differences between 
Sclerenchymtous 
and Collenchymatous Cells: 


Sclerenchymat | Collenchymato 
ous us 

Cells Cells 
1. They usually | 1. They have 
lack living living 


protoplasts 
when they are 
mature. At 
functional 
maturity, when 
they are 


protoplasts and 
may live for 
many years. 2. 
They form 
supporting 
tissue but 


providing 
support they are 
often dead. 

2. They form 
supporting 
tissue which 
imparts rigidity 
as well as 
strength. 

oF 
Sclerenchyma 
cells have both 
primary walls 
and secondary 
walls. 

4. Cell walls 
are uniformly 
thick. 

5. They are 
unable to 
stretch or 
elongate. 

6. Their 
secondary walls 
are impregnated 
with lignin. 

7. They are 
mainly found in 
stems and 
midrib of leaves. 
They are less 
abundant in 
roots. 

8. Their main 
function is to 
support the 
mature regions 
of a plant. 


imparts strength 
and flexibility. 
3. They lack 
secondary cell 
wall. 

4. They have 
unevenly 
thickened 
primary walls. 
5. They can be 
stretched. They 
also elongate 
with the growth 
of stems and 
leaves. 


6. They lack 
lignin. 
7. They are 


found beneath 
the epidermis of 
stems 

or leaf petioles 
(stalk) and along 
veins in leaves. 
8. They usually 
provide support 
to young 
herbaceous 
parts of the 
plants. 


5. Names of Bones of Human 


Pelvic 
Girdle: - 


See Rawalpindi Board Answer 


No: 3 


6. Differences between a Bone 


and 
Cartilage: - 
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See Bahawalpur Board Answer 
No: 9 
12. Tetany: - 

See Multan Board Answer 36 


Chapter -- 
17 
COORDINATION 
AND CONTROL 


3SQs 
I) From Exercise: 


Questions_ 
1. Define circadian rhthym. 
2. What is the difference between 
CNS and 

PNS? 
3. What are the functions of 
parathyroid 

gland? 
4. Define the term hormone. 
5. What are the commercial 
applications 

auxins? 
6. List different types of tropisms. 
7. Write a note on Alzheimer’s 
disease. 


Answers 
1. Circadian Rhthym: - 
Biorhythyms which show 
periodicity of 
about 24-hours are called 
Cricadian 
Rhthyms. 
2. Itis also called diurnal rhythm. 
3. Itis usually about 24 hour in 
duration 


and can be reset or entrained. 
4. Itis in one’s genes but the 


environment 


influences the rhthyms to some 


extent. 


5. Circadian rhthyms are 


controlled by an 


internal timing mechanism 


calleda 


biological clock. 
6. Basic period of clock is innate. 


Ervin 


bunning has shown that 


exposure of 


fruitfly (Drosophila) to constant 
conditions for 15 consective 


generations 


fails to eliminate the essential 


24 hour 


rhthym of this insect. 
2. Difference between CNS 


and PNS: - 
CNS PNS 
1. CNS 1. PNS consists 


consists of a 
complex brain 
that is 
continuous with 
the dorsal 
tubular spinal 
cord. 

2. Itis located 
in the centre of 
the body. 

3. It receives 
and processes 
incoming 
informations 
and determine 
appropriate 
responses. 


of the sensory 
receptors, the 
nerves that link 
these receptors 
with the CNS 
and the nerves 
that link the 
CNS with 
effectors 
(muscles and 
glands) 

2. Itis located 
in the peripheral 
regions of the 
body. 

3. It transmits 
signals between 
CNS and rest of 
the body. 


3. Functions of Parathyroid 


Gland: - 
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Parathyroid gland regulates 
blood 

calcium level. Or 

When the calcium level in the 
blood 

falls, parathyroid gland 
releases 

parathormone (PTH) which 
performs 

following functions: 
1. It raises plasma calcium by 
withdrawing 

calcium from the bone. 
2. It increases calcium 
reabsorption from 

the kidney tubules. 
3. It increases intestinal 
absorption of 

calcium and phosphate. 
4. It also activates vitamin D, 
which then 

increases the amount of 
calcium 

absorbed from intestine. 
4. Hormone: - 
1. Hormones are organic 
compounds of 

varying structural complexity 
that are 

poured directly and are 
transported to 

blood to respective target 
tissue. 
2. Hormones affect the target 
cells. 
3. They do not initiate new 
biochemical 

reactions but produce their 
effects by 

regulating enzymatic and other 
chemical 

reactions, already present. 
3. They may either stimulate or 
inhibit a 

function. 


4. Hormones may also control 
some long 

term changes, such as rate of 
growth, 

rate of metabolic activity and 
sexual 

maturity. 
5. Chemically hormones may be 
of 

following four types: 
a. Proteins (e.g. insulin and 
glucagon) 
b. Amino acids and derivatives 
(e.g. 

thyroxine epinephrine and 

norepinephrine). 
c. Polypeptides (e.g. vasopressin 
or ADH 

and oxytocin) 
d. Steroids (e.g. estrogens, 
testosterone, 

and cortisone). 

tissues called target tissues, 
because only 

these tissues have receptors 
for the 

hormone. Or 
1. Hormones are organic 
compounds that 

are produced by endocrine 
(ductless) 

glands and released directly 
into the 

circulation as blood passes 
through the 

glands. 
2. Hormones are composed of 
amino 

acids, small polypeptides, 
protein, or 

steroid. 
3. They are carried by the 
circulatory 

system to cells throughout the 
body. 
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4. Some hormones bind with 
receptors and 

initiate many reactions. 
5. Some endocrine hormones 
affect most 

cells of the body. Such as 
growth 

hormones from the anterior 
pituitary 

gland causes growth in most 
parts of the 

body. 
6. Most hormones affect only 
specific 

tissues called target tissues, 
because only 

these tissues have receptors 
for the 

hormone. 
5. Commercial Applications of 
Auxins: - 
1. Asynthetic auxin 2,4 
Dichlorophenoxy 

acetic acid (2,4 D) is a broad 
leaves 

(dicot) weed killer used in 
cereal crops 

and lawns to eliminate weeds. 
2. Sprouting of potatotes is 
inhibited by 2.4 


Ibe 
3. 2,4D retards abcession or 
premature 

fruit drop. 


4. Naphthlene acetic acid (NAA) 
and 

Indole propionic acid are 
usually used to 

stimulate natural fuit set but 
sometimes 

are used to cause fruit setting 
in the 

absenc of pollination 
(parthenocarpy). 
6. Different Types of 
Tropisms: - 


1. Gravitropism --- The response 
of a plant 

to gravity 
2. Phototropism ---- Directional 
growth of 

Plant parts caused by light 
3. Thigmotropism --- Unequal 
growth in 

response to a mechanical 
stimulus such 

as contact with a solid object 
5. Chemotropism --- Movement in 

response to some chemicals 
6. Hydrotropism ----The 
movement of 

plant parts in response to 
stimulus of 

water 
4. Heliotropism ---- Abiltiy of 
leaves and 

flowers of certain plants to 
follow the 

sun movement across the sky. 
7. Alzheimer’s Disease: - 
1. Alzheimer’s disease was first 
described 

by Alois Alzheimer in 1907. 
2. It is characterized by the 
decline in brain 

function. There is also decline 
brain 

function with age. 
3. Its symptoms are similar to 
those 

diseases that cause dementia 
(memory 

loss). 
4. There is genetic predisposition 
to the 

disease in some people, so it 
tends to run 

in families. 
5. There is also evidence that 
high level of 

aluminium may contribute to 
the onset 
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of disease. 


II) From Punjab Boards: 


LAHORE BOARD 
Questions 


1. What results in biorhthyms? 
(Lahore 
Board 2008-A) 
2. What are the effects of low and 
high 
concentration of 
parathormone? 
(Lahore 
Board 2008-A) 
3. What is imprinting? 
(Lahore 
Board 2008-A) 
4. What are galls and calluses? 
(Lahore 
Board 2009-A) 
5. What are axons and dendrites? 
(Lahore 
Board 2009-A) 
6. What is epilepsy? 
(Lahore 
Board 2009-A) 
7. What is imprinting? 
(Lahore 
Board 2010-A) 


8. Name the two hormones of gut. 


(Lahore 
Board 2010-A) 
9. How axon differs from 
Dendron? 

(Lahore 
Board 2010-A) 
10. Define saltatory impulse and 
synapse. 

(Lahore 
Board 2011-A) 
11. Give effects of nicotine on 
blood 

vascular system and digestive 

system in 


man 
(Lahore 
Board 2011-A) 
12. Give two commercial 
applications of 
gibberellins. 
(Lahore 
Board 2011-A) 


13. What is difference between CNS 
and 
PNS? 

(Lahore Board Group-I- 
2012-A) 
14. Explain imprinting. 

(Lahore Board Group 

]-2012-A) 
15. What is epilepsy? 

(Lahore Board Group-I- 
2012-A) 
16. Explain Reflex arc. 

(Lahore Board Group-II- 
2012-A) 
17. Define term hormone, give one 
example. 

(Lahore Board Group-I- 
2012-A) 
18. What is Parkinson’s disease? 

(Lahore Board Group-II- 
2012-A) 
19. What are Gastrin and Secretin? 

(Lahore Board Group-I- 
2013-A) 
20. Write symptoms of Alzheimer's 
disease. 

(Lahore Board Group-I- 
2013-A) 
21. Explain the function of 
hormones 

secreted by Islets of 

Langerhans. 

(Lahore Board Group-II- 
2013-A) 
22. What is habituation? Give an 
example. 
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(Lahore Board Group-II- 
2013-A) 
23. Differentiate between 
biorhthyms and 

diurnal rhthyms. 

(Lahore Board (Session 

2012-14) 
Group - 

]-2014-A) 
24. Give role of 1, 2 
dichlorophenoxy acetic 


acid. 
(Lahore Board (Session 

2012-14) 
Group - 

I-2014-A) 


25. Write functions of 
photoreceptors and 
nociceptors. 
(Lahore Board (Session 
2012-14) 
Group - 
I-2014-A) 
26. What is Reflex arc? 
(Lahore Board (Session 
2012-14) 
Group - II- 
2014-A) 
27. Give two commercial 
applications of 
Gibberellins. 
(Lahore Board (Session 


2012-14) 

Group - II- 
2014-A) 
28. How Axons differ from 
Dendron? 

(Lahore Board (Session 

2012-14) 

Group - II- 
2014-A) 
Answers 


1. Biorhthym May be the 
Result Of: - 

Biorhthym may be the result of 
the 


following: 
1. There may be direct response 
to 

various changes in the external 

(exogenous) stimuli. 
2. There may be internal 
(endogenous) 

rhthym that progresses the 
organism’s 

behavior in synchronicity with 

exogenous temporal period of 
24 hour or 

365 day period. 
3. The synchronization 
mechanism may be 

a combination of 1 and 2. 
Or 
1. Some rhthyms are exogenous 
or driven 

solely by external events. 
2. Most rhthyms are endogenous 
meaning 

they are of internal origin. 
3. Many of these rhthyms are 
driven by an 

internal clock (endogenous) 
whose 

setting may be modified by 
external 

changes (exogenous). 
2. A) The Effects of Low 
Concentration 

of Parathormone: 

Low concentration of 
parathrmone 

causes a drop in blood calcium 
ions 

which in turn leads to 
muscular tetany. B) The Effects 
of High Concentration of 

Parathormone: - 

High Concentration of 
parathormone 

leads to a progressive 
demineralization 
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of the bones similar to rickets, 
as well as 

to the formation of massive 
kidney 

stones. 
3. Imprinting: - 
1. Imprinting is a form of learning 
which 

is best known in birds such as 
geese, 

ducks, and chickens, which are 
all 

precocial birds. 
2. Shortly after hatching, 
ducklings and 

other young birds have 
tendency to 

follow moving objects in their 

surroundings. 
3. Young birds show a brief 
sensitive 

period during which the shape 
and form 

of the objects can be 
imprinted, with the 

result that they will follow 
them. 
3. Ayoung bird, in the absence of 
its 

mother, may print on other 
species of 

birds, human beings, or 
inanimate 

objects. 
4. A) Galls: - 
1. Galls are growths on a plant 
that are 

induced by parasites. 
2. Tumors or crown galls are 
usually highly 

organized growths and less 
differentiated 

than other types of galls. They 
are 

induced by bacteria. 
B) Calluses: - 


If a vascular plant is damaged 
the wound 

becomes plugged by a mass of 

undifferentiated parenchyma 
cells called 

callus tissue and/or protective 
chemicals 

such as resins which prevent 


the entry of 

microorganisms. 
5. A) Axons: - 
1. Axon is a long cytoplasmic 
processes 

which conducts nerve impulse 
away 


from the cell body or soma. 
2. It may be more than a meter 
long in 

some neurons. 
3. It usually arises opposite to 
dendrites. 
4. It ends in a knob like 
structures, the axon 

terminals. 
5. The axons of some neurons are 
covered 

by a myelin sheath. 
B) Dendrites: - 
1. Dendrites are short, highly 
branched 

processes that receive signals 
from the 

sensory receptors or other 
neurons and 

transmit them to the cell body. 
2. Dendrites conduct nerve 
impulse 

towards the cell body. 
3. In most neurons the plasma 
membrane 

of dendrites and cell body 
contains 

protein receptors for binding 
chemical 

messengers from other 
neurons. 
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6. Epilepsy: - 
1. Epilepsy is one of the 
convulsive 


disorders of nerves which are 

characterized by abrupt 
transient 

symptoms of motor, sensory, 
psychic or 

autonomic nature, frequently 
associated 

with changes in consciousness. 
The 

changes are believed to be 
secondary to 

sudden transient alterations in 
brain 

function associated with 
excessive rapid 

electrical discharges in gray 
matter. 
2. The onset of epilepsy is usually 
before 

before age 30. Later age onset 
suggests 

organic disease. 
3. In some patients emotional 
disturbances 

play a significant trigger role. 
Alcohol 

aggravates epilepsy. 
4. Electroencephalography is the 
most 

important test in the study of 
epilepsy. 
7. Imprinting: - 

See Lahore Board Answer No: 


3 

8. Names of Two Hormones of 
Gut: - 

1. Gastrin 


2. Secretin 
9. Axon Different from 


Dendron: - 

Axon Dendron 
1. Axonisa 1. Itis single 
long fiber of neuron 


cytoplasmic which conducts 
process which nerve impulse 
conducts nerve | towards the cell 
impulse away body. 

from the cell 2. Itis found 
body or soma. only in sensory 


2. Itis found in | neurons. 
sensory, motor 
and associative 
neurons. 
10. A) Saltatory Impulse: - 
In myelinated neurons the 
nerve impulse 
jumps from node to node (node 
of 
Ranvier). This is called 
Saltatory 
impulse. 
B) Synapse: - 
Consecutive neurons are so 
arranged that 
the axon endings of one neuron 
are 
connected to the dendrites of 
the next 
neuron. There is no 
cytoplasmic 
connection between the two 
neurons and 
microscopic gaps are left 
between them. 
Each of these contact point is 
called 
synapse. 
11. A) Effects of Nicotine on 
Blood 
Vascular System in Man: - 
It increases heart beat and 
narrows 
blood vessels (raises blood 
pressure). 
B) Effects of Nicotine on 
Digestive 
System in Man: - 
1. It increases digestive tract 
mobility. 
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2. Nicotine may even occasionally 
induce 

vomiting and/or diarrhea. Or 

It increases gastrointestinal 
activity. 
12. Two Commercial 
Applications of 

Gibberellins: - 
1. They are used to delay 
ripening and 

improve storage life of bananas 
and 

grape fruit. 
2. G3 is used in brewing industry 
to 

stimulate a- amylase 
production in 

barley and this promotes 
malting. Or 
1. They are used to break 
dormancy of 

buds and bring about the onset 
of 

flowering in many plants. 
2. Gibberellins are used to induce 
the 

growth of plants and increase 
the size of 

flowers. 
13. Difference between CNS and 

PNS: - 

See Exercise Chapter No: 17 
Answer 

No: 2 
14. Imprinting: - 

See Lahore Board Answer No: 
3 
15. Epilepsy: - 

See Lahore Board Answer No: 
6 
16. Reflex Arc: - 
1. Reflex arc is the pathway of 
passage of 

impulse during a reflex action. 
2. The direction of nerve impulse 
ina 


reflex arc is usually from 
receptors to 

sensory neuron to associative 

(association/relay) neuron and 
then 

through motor neuron to the 
effectors. 
3. The knee-jerk reflex arc 
involves only 

two neuron, a sensory and the 
other 

motor neuron whos soma lie in 
the 

spinal cord. 
17. Hormone, with One 
Example:- 

See Exercise Capter No: 17 
Answer 

No: 4 
18. Parkinson’s Disease: - 
1. Itis a nervous disorder, 
characterized by 

involuntary tremors, diminished 
motor 

power and rigidity. 
2. In Parkinso’s disease mental 
faculties are 

not affected. 
3. Itis caused by cell death ina 
brain area 

that produces dopamine. The 
disease may 

result by head trauma. 
4. Onset of disease is usually in 
50’s and 

60’s. It progresses slowly and 
the patient 

may live for many years. 
5. L.dopa is the effective drug for 
the 

treatment of Parkinson’s 
disease. A 

naturally occurring protein 
called glial 

cell-line derived neutrophic 
factor 
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(GDNF) may be used in near 
future for 

humans in the treatment of 
Parkinson. 
19. A) Gastrin: - 
1. Itis the hormone produced by 
mucosa of 

pyloric region of the stomach. 
2. Itis produced under the 
influence of 

protein food in the stomach 
after it is 


partially digested. 
3. It stimulates the secretion of 
gastric juice. 


B) Secretin: - 
1. Itis produced from the 
duodenum. 
2. It is produced when the acidic 
food 

touches the lining of the 
duodenum. 
3. It affects the pancrease to 
produce and 

release pancreatic juice. 
4. It also affects the rate of bile 
production in 

the liver. 
20. Symptoms of Alzheimer’s 
Disease: - 

Its symptoms are similar to 
those 

diseases that cause dementia 


(memory 

loss). Or 

In early stages, only short term 
memory is 


impaired, but as disease 
progresses even 

firm long term memories are 
lost. Higher 

mental abilities gradually 
deteriorate as 

the patient loses the ability to 
read, write 


and calculate. Language ability 
and 

speech are severely affected. 
and dress 

and usually die 4 to 12 years 
after the 

onset of the disease. 
21. Function of Hormones 
Secreted by 

Islets of Langerhans: - 
1. Glucagon: - 
a. It breaks down glycogen to 
glucose in 

the liver, leading to a rise in 
blood 

glucose. 
b. It also increases the rate of 
breakdown of 

fats. 
2. Insulin: - 
1. It increases glycogen 
synthesis. 
2. It increases cell utilization of 
glucose. 
3. It stimulates conversion of 
glucose into 

lipid and protein. 
4. It inhibits the hydrolysis of 
glycogen in 

the liver and muscle. Or 
a. Actions on carbohydrates: - 
1. It facilitates glucose transport 
into most 

cells. 
2. It stimulates glucogenesis (the 

production of glycogen from 
glucose) in 

muscles and liver. 
3. It inhibits glycogenolysis 
(breakdown of 

glycogen into glucose). 
4. It inhibits gluconeogenesis 
(conversion 

of amino acids into glucose) in 
the liver. 
b. Actions on Fat: - 
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1. It enhances the entry of fatty 
acids from 

the blood into the adipose 
tissue cells. 
2. It increases the transport of 
glucose into 

adipose tissue cells where it 
seres aS a 

precursor for the formation of 
fatty acids 

and glycerol. 
3. It promotes chemical reactions 
for 

synthesis of triglycride. 
4. It inhibits lipolysis (fat 
breakdown). 
c. Actions on Protein: - 
1. It promotes the active 
transport of amino 

acids into muscles and other 
tissues. 
2. It increases the rate of amino 
acids 

incorporation into protein. 
3. It inhibits protein degradation. 
22. Habituation with an 
Example: - 
1. Habituation is the simplest 
form of 

learning 
2. Itinvolves modification of 
behavior 

through a dedimination of 
response to 

repeated stimuli. 


3. Aloss of receptivity to 
repetitious 

stimuli can be useful in 
preventing a 

drain of energy and attention 
for trivial 

purposes. 

Example: - 

Rodents respond to alarm calls 
by others 


in their group, if these calls are 

continued and no dangered is 
confermed, 

further calls may be ignored. 
23. Differences between 
Biorhthyms and 

Diurnal Rhthyms: - 


Diurnal 
Biorhthyms Rhthyms 
These are They have 
behavioral periods of about 
activities that a day or 24 
show the hour. 
periodicity of 
about 24 hours 
or 365 days. 
24. Role of 1, 2 
Dichlorophenoxy Acetic 


Acid: 
1. Itis a broad leaves (dicot) 
weed killer 

used in cereal crops and lawns 
to 

eliminate weeds. 
2. It inhibits sprouting of 
potatotes. 
3. It retards abcession or 
premature fruit 

drop. 
25. A) Functions of 
Photoreceptors: - 

These respond to stimuli of 
light for 

example in eyes, rods and 
cones. Or 

They transduce the energy 
from light 

into the energy of nerve 
impulses and 

produce sense of sight. 
Or 

Photoreceptors (rod and cone 
cells of 

retina) transform the light 
energy into 
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electrical signals for 
transmission to the 

CNS. 
B) Nociceptors: - 

They produce sensation of 
pain. Or 

They detect tissue damage. 
Or 

Nociceptors detect detect 
tissue damage 

such as pinching or burning or 
distortion 

of tissue 
26. Reflex Arc: - 
1. Reflex arc is the pathway of 
immediate 

and automatic ivoluntary 
responses 

called reflex actions. 
2. Reflex arc typically includes 
five basic 

components: 
a. Receptor 
b. Afferent pathway (sensory 
neurons) 
c. Integrating centre (CNS) 
d. Efferent pathway (motor 
neurons) 
e. Effector (muscle or gland) 
3. In reflex arc, the pathway of 
nerve 

impulse is from receptor to 
sensory 

neuron to associative neuron 
and then 

through motor neurons to the 
effectors. 
27. Two Commercial 
Applications of 

Gibberellins: - 

See Lahore Board Answer No: 
12 
28. Axon Different from 
Dendron: - 

See Lahore Board Answer No: 
9 


GUJRANWALA BOARD 
Questions _ 


1. What is meant by circadian 
rhthym? 
(Gujranwala Board 
2008-A) 
2. What is parasympathetic 
nervous 
system? 
(Gujranwala Board 
2008-A) 
3. What are commercial 
applications of 
Ethene? 
(Gujranwala 
Board 2008-A 
4. Write down the commercial 
applications 
cytokinins. 
(Gujranwala Board 
2009-A) 
5. Define circadian rhthym. 
(Gujranwala Board 
2009-A) 
6. Differentiate between 
instinctive 
behavior from learning 
behavior. 
(Gujranwala 
Board 2010-A) 
7. Give similarities between 
nervous and 
chemical coordination. 
(Gujranwala 
Board 2010-A) 


8. What are androgens? 
(Gujranwala Board 
2010-A) 
9. Give two commercial 
applications of 
ethene. 
(Gujranwala Board 
2011-A) 


225 |Page 


10. What is meant by resting 
membrane 
potential. 

(Gujranwala Board 
2011-A) 
11. Explain effectors with an 
example. 

(Gujranwala Board 


2012-A) 
12. What are the functions of 
parathyroid 
glands? 
(Gujranwala Board 
2012-A) 
13. Discuss the role of two hormones 
produced by gut. 
(Gujranwala Board 
2012-A) 


14. Name the synthetic auxin 
used as 
selective week killer. 
(Gujranwala Board 
2013-A) 
15. Define‘Nissl’s Granules. 
(Gujranwala Board 
2013-A) 
16. Define effectors. Give their 
examples. 
(Gujranwala Board (New 
Scheme) 


(2014-A) 
17. What are commercial 
applications of 
Gibberellins. 
(Gujranwala Board (New 
Scheme) 


(2014-A) 
18. How Axons differ from 
Dendron? 

(Gujranwala Board (New 
Scheme) 


(2014-A) 


19. Differentiate between nerve 
impulse and 
saltatory impulse. 
(Gujranwala Board (New 
Scheme) 


(2014-A) 

20. What are neurotransmitters? 
(Gujranwala Board (New 

Scheme) 


(2014-A) 
Answers 
1. Circadian Rhthym: - 
1. A biological rhthym with a 24- 
hour 

cycle is called a Circadian 
Rhthym. 
2. Itis also called diurnal rhythm. 
3. Itis in one’s genes but the 
environment 

influences the rhthyms to some 
extent. 
4. Circadian rhthyms are 
controlled by an 

internal timing mechanism 
called a 

biological clock. 
5. Basic period of clock is innate. 
Ervin 

bunning has shown that 
exposure of 

fruitfly (Drosophila) to constant 

conditions for 15 consective 
generations 

fails to eliminate the essential 
24 hour 
2. Parasympathetic Nervous 
System: - 
1. A few cranial nerves including 
the vagus 

nerves form the bottom portion 
of 

spinal cord, form the 
parasympathetic 
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nervous system. 
2. It promotes all internal 
resposes which 

are associated with relaxed 
state i.e. 

contraction of pupils, promotes 
digestion 

of food, retards heart beat etc. 
3. Commercial Applications of 
Ethene: 
1. It induces flowering in 
pineapple. 
2. It stimulates ripening of 
tomatoes and 

citrus fruit. 
3. The commercial compound 
ethephone 

breaks down to release 
ethylene in plants 

and is applied to rubber plant 
to 

stimulate the flow of latex. 
4. Commercial Applications of 

Cytokinins: - 
1. Cytokinins delay aging of fresh 
leaf 

crops (delay of senescence) 
such as 

cabbage and lettuce. 
2. They keep flowers fresh. 
3. They can also be used to break 

dormancy of some seeds. 
5. Circadian Rhthym: - 

See Exercise Chapter No: 17 
Answer 

No: 1 
6. Differences between 
Instinctive 

Behavior and Learning 
Behavior: - 


genetically 
inherited. 

3. Itis 
performed for 
the first time, 
without previous 
experience. 

4. It depends 
on the selection 
operating 
during the 
history of 
species. 

5. Itis found in 
animals with 
short life span 
and with little or 
no parental 
care. 

6. It evolves 
gradually and 
slowly in the 
species. 

7. Honebees 
inherit the 
tendency to fly 
towards flowers 
to seek nectar 
and pollen. 


to learn is 
inherited. 

3. Previous 
experience has 
an obvious 
influence on this 
type of behavior. 
4. It depends 
on the selection 
operating 
during the 
history of 
individual 
(during animal’s 
life time). 

5. Itis found in 
animals which 
have long life 
span and 
parental care. 

6. It evolves 
during the life 
history of an 
animal but 
ability to learn 
depends on 
heredity 
material of the 
animal. 

7. Cat learns to 
press the lever 
to open the door 
of the cage in 
trial and error 
learning. 


Instinctive Learning 
Behavior Behavior 

1. Itis not 1. Itis the 
capable of modification of 
modification. behavior. 

2. Itisinborn, | 2. The capacity 


7. Similarities between 


Nervous and 


Chemical Coordination: - 
1. Both help in coordination of 


body. 


2. Both are homeostatic in 


function. 


3. Both release the chemicals in 


extra 


cellular spaces of the body. 
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4. Both function in response to 
specific 

stimuli either from within the 
body or 


from the external environment. 


Or 

1. Both are means of 
coordination. 
2. Both are involved in 
homeostasis. 
3. Both hormone producing cells 
and nerve 

cells (neurons) synthesize 
chemical 

messenger which are released 
in 

extracellular spaces of the 
body. 
3. Both operate under the 
influence of 

external or internal stimuli. 
8. Androgens: - 
1. Androgens cause development 
of the 

secondary characteristics. 
2. Avery small amounts of 
androgens are 

secreted in both male and 
female by 

adrenal glands. 
3. Atumor on the inner part of 
the adrenal 

cortex in a female can cause 
excess of 

androgens to be produced and 
thus the 

development of certain male 

characteristics. Such cases are 
very rare. 

Or 

1. The term androgen means any 
steroid 

hormone that has 
masculinizing effects 

i. e. it produces increased 
muscle mass 


in males. 
2. Androgens are male sex 
hormones. 
3. Testosterone is the principal 
androgen or 

male sex hormone which is 
produced by 

interstitial cells between the 

seminiferous tubules in the 
testes. It is 

responsible for primary and 
secondary 

sexual characterstics. It also 
stimulates 

spermatogenesis at puberty. 
4. Androgen also includes male 
sex 

hormones produced elsewhere 
in the 

body besides the testes. 
5. Avery small amounts of 
androgens are 

secreted in both male and 
female by 

adrenal glands. 
9. Two Commercial 
Applications of 

Ethene: - 
1. It induces flowering in 
pineapple. 
2. It stimulates ripening of 
tomatoes and 

citrus fruit. 
10. Resting Membrane 
Potential: - 
1. A typical neuron at rest is 
more 

positive electrically outside 
than 

inside the cell membrane. 
This net 

difference in charge between 
inner and 

outer surface of a non- 
conducting 
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neuron is called the resting 
membrane 
potential. 
2. The resting membrane 
potential ofa 
typical neuron is -70 mv. 
11. Effectors with an Example: 
Effectors are the structures 
which 
respond when they are 
stimulated by 
impulse coming via motor 
neuron. The 
principle effectors are glands, 
which 
respond by secreting and 
muscles which 
respond by contracting. 
2. Functions of Parathyroid 
Glands: - 
See Exercise Chapter No: 17 
Answer 
No: 3 
13. Role of Two Hormones 
produced by 
Gut: - 
See Lahore Board Answer No: 
18 
14. Name of the Synthetic 
Auxin 
used as Selective Weed Killer: - 
2, 4 Dichlorophenoxy acetic 
acid 
15. Nissl’s Granules: - 
Nissl’s granules are groups of 
ribosomes 
associated associated with 
rough 
endoplasmic reticulum and 
Golgi 
apparatus which present in the 
cell body. 
Or 
Nissl’s granules are really 
groups of 


ribosomes concerned with 
proteins. 

Thesre present in the 
cytoplasm of 

neurons (nerve cells). 
16. Effectors with Examples: - 

Glands and muscles are called 
effectors 

because they go into action (i.e. 
respond) 

when they receive nerve 
impulses or 

hormones. 

Examples: - 
a. The biceps is an effector which 
flexes the 

arm. 
b. Salivary gland is an effector 
which 

produces saliva when it 
receives a nerve 

impulse from the brain. 
17. Commercial Applications of 

Gibberellins: - 
1. They are used to delay 
ripening and 

improve storage life of bananas 
and 

grape fruit. 
2. G; is used in brewing industry 
to 

stimulate a- amylase 
production in 

barley and this promotes 
malting. 
3. They promote fruit setting e.g. 
in 

tangerines and pears and are 
used for 

growing seedless grapes 
(parthenocarpy) 

and also increase the berry 
size. 
4. Applications of gibberellins 
increase the 
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space between grapes. Hence 


they have 


been successfully used to 


produce larger 


seedless grapes. 
18. Axons different from 


Dendron: - 

See Lahore Board Answer No: 
9 
19. Differences between Nerve 
Impulse 

and Saltatory Impulse: - 

Nerve Saltatory 
Impulse Impulse 
1. It occrs in 1. It occurs in 
unmyelinated myelinated 
fibers. fibers. 


2. In ordinary 
nerve impulse, 
action potentials 
are generated 
within every 
section of an 
unmyelinated 
axonal 
membrane from 
beginning to 
end. 

3. It travels 
slowly at the 
speed of about 1 
to 10 m per 
second. 


2. In saltatory 
impulse, action 
potentials occur 
only at nodes, 
and are 
conducted from 
node to node. So 
saltatory 
impulse jumps 
from node to 
node skipping 
over the 
myelinated 
sections of the 
axon. 

3. Its velocity 
is 5 to 50 fold 
faster than 
nerve impulse. 


20. Neurotransmitters: - 
1. Neurotransmitters are 


chemicals which 


are released at the axon 


ending of the 


neurons at synapse. 
2. Many different types of 
neurotransmitters are known. 


These are 


acetylcholine, adrenaline, nor- 


epinephrine, serotonin and 
dopamine. 
3. Acetylcholine is the main 

neurotransmitter for synapses 
that lie 

outside the central nervous 
system. 
4. Others are mostly involved in 
synaptic 

transmission within the brain 
and spinal 

cord. 


MULTAN BOARD 
Questions | 


1. What are Pacinian Corpuscles? 
Give 
their functions. 
(Multan Board 
2008-A) 
2. Differentiate between innate 
and 
learning behavior. 
(Multan Board 
2008-A) 
3. Differentiate between 
Dendrites and 
Dendron. 
(Multan Board 
2008-A) 
4. Write about Biorhthyms. 
(Multan Board 
2008-S) 
5. Write about Parkinson’s 
disease. 
(Multan Board 
2008-S) 
6. Write about imprinting. 
(Multan Board 
2008-S) 
7. Give two basic differences 
between 
nervous coordination and 
chemical 
coordination. 
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(Multan Board 
2009-A) 
8. What are the commercial 
applications of 
Auxins? 
(Multan Board 
2009-A) 
9. Describe briefly about 
Parkinson’s 
disease. 
(Multan Board 
2009-A) 
10. Write commercial applications 
of 
Ethene. 
(Multan Board 
2009-S) 
11. What is the effect of over 
secretion of 
thyroxine? 
(Multan 
Board 2009-S) 
12. Define feed back mechanism. 
(Multan Board 
2009-S) 
13. What is epilepsy. 
(Multan Board 
2010-A) 
14. Define feed back mechanism. 
(Multan Board 
2010-A) 
15. What is Neuroglia? 
(Multan Board 
2010-A) 
16. Give commercial applications 
of Ethene. 
(Multan 
Board 2010-S) 
17. Differentiate between 
Pacinians 
corpuscles and Meisner’s 
corpuscles. 
(Multan 
Board 2010-S) 
18. Write two similarities of 
nervous and 


chemical coordination. 
(Multan 
Board 2010-S) 
19. Write down the commercial 
applications 
of Gibberellins. 
(Multan Board 
2011-A) 
20. What are Effectors? Give 
examples. 
(Multan Board 
2011-A) 
21. Differentiate between 
Etiolation and 
Chlorosis. 
(Multan Board 
2011-A) 
22. What is Cushing’s disease? 
Give its 
symtoms. 
(Multan 
Board 2011-S) 
23. Differentiate between Kineses 
and 
Taxes. 
(Multan 
Board 2011-S) 
24. Differentiate between reflex 
action and 
reflex arc. 
(Multan 
Board 2011-S) 
25. What is Circannual Rhythm? 
(Multan Board 
2012-A) 
26. How brain is protected with 
various 


covers? 
(Multan Board 
2012-A) 
27. Give the names of structural 
components 


of Liimbic System. 
(Multan Board 
2012-A) 
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28. Give the role of insulin and 
glucagon. 
(Multan 
Board 2012-S) 
29. Write note on Alzheimer’s 
disease. 
(Multan 
Board 2012-S) 
30. Differentiate between Kineses 
and 
Taxes. 
(Multan 
Board 2012-S) 
31. Differentiate between CNS and 
PNS. 
(Multan Board 
2013-A) 
32. Define Feedback Mechanism. 
(Multan Board 
2013-A) 
33. Define Apical Dominance. 
(Multan Board (New Scheme) 
2014-A) 
34. Differentiate between Kineses 
and 
Taxes. 
(Multan Board (New Scheme) 
2014-A) 
35. Give functions of 
Hypothalamus. 
(Multan Board (New Scheme) 
2014-A) 
36. What are Neurotransmitters? 
Give their 
various types. 
(Multan Board (New Scheme) 
2014-A) 
37. What are Diurnal Rhythms? 
(Multan Board (Old Scheme) 
2014-A) 
38. What is Limbic System? 
(Multan Board (Old Scheme) 
2014-A) 
39. Give functions of Oxytocin 
Hormone. 


(Multan Board (Old Scheme) 


2014-A) 
Answers 


1. A) Pacinian Corpuscles: - 
1. They are encapsulated. 
2. They are situated quite deep in 


the body. 


3. They are also located in the 


limbs. 


B) Functions of Pacinian 


Corpuscles: - 


They receive deep pressure 


stimuli. They 


probably form a basis for 


vibration 
sense. 


2. Differences between Innate 


and 


Learning Behavior: - 
See Gujranwala Board Answer 


No: 6 


3. Differentiate between 


Dendrites and 
Dendron: - 


Dendrites 


Dendron 


1. Dendrites 
are typically, 
short, 
numerous, 
highly branched 
processes 
specialized to 
receive stimuli 
and send signals 
to the cell body. 
2. They arise 
from the cell 
bodies of all 
neurons i.e. 
sensory, motor 
and associative 
neurons. 


1. Itis single 
fiber of neuron 
which conducts 
nerve impulse 
towards the cell 
body. 

2. It arises 
from the cell 
body of only 
sensory 
neurons. 


4. Biorhthyms: - 
1. In living organisms, the 


behavioral 
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activities occur at regular 
intervals 

which are called Biorhthyms or 

biological rhthyms. 
2. The organisms come across 

environmental changes that 
are cyclic in 

nature such as days, tides, and 
seasons. 
3. Many organisms maintain 
internal 

rhthym or clock, to predict the 
onset of 

the periodic changes and to 
keep them 

prepared for these changes. 
Basic period 
4. Biorhthyms may be exogenous, 
or 

endogenous or combination of 
both. 
5. The rhthyms are in one’s genes 
but the 

environment influences the 
rhthyms to 

some extent. Thus timing of 
behaviore 

results from a combination of 
effects of 

rhythmical internal processes 
and timed 

events of the environment. 
6. Rhyhyms may be circadian 
(showing 

periodicity of 24 hours) or 
circannual 

(showing periodicity of 365 
days). 
5. Parkinson’s Disease: - 
1. Parkinson’s disease (PD) is 
caused due to 

degeneration of particular 
dopamine 

releasing neurons in the region 
of basal 

ganglia. 


2. Itis characterized by muscular 
rgidity and 

involuntary tremors at rest 
such as 

involuntary shaking of the 
hands or head. 
3. The intellect remains 
unaffected until late 

in the disease. 
A. Itis treated with L-dopa (an 
acronym for 

dihydroxyphenylalanine), a 
precursor 

from which dopamine can be 
produced. 
6. Imprinting: - 

See Lahore Board Answer No: 


3 
7. Two Basic Differences 
between 


Nervous coordination and 
Chemical 


Coordination: - 
Nervous Chemical 
Coordination Coordination 
1. Ithas short- | 1. It has long 
lived effects. term effects. 
Dui 2. 
Communication | Communication 
is electro- is purely 
chemicl (imulses | chemical 
and (hormones). 
neurotransmitte 
rs). 


8. The Commercial 
Applications of 

Auxins: - 

See Exercise Chapter No: 17 
Answer 

No: 5 
9. Describe briefly about 
Parkinson’s 

Disease: - 

See Lahore Board Answer No: 
18 
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10. Commercial Applications of 
Ethene: - 

See Gujranwala Board Answer 
No: 3 
11. The Effects of Over 
Secretion of 

Thyroxine: - 

Excessive throxine produces a 
condition 

called Grave’s disease with 
exopthelmic 

goiter and increase in the basal 

metabolic rate. This can lead to 
cardiac 

failure if prolonged. 
12. Feedback Mechanism: - 
1. Itis a type of mechanism in 
which 

controlling mechanism is itself 

controlled by the products of 
reactions it 

is controlling. 
2. An example of feedback in 
hormones is 

as follows: 
a. Low body temperature or 
stress 

neurosecretory cells of the 
hypothalamus 

release TRF which acts on 
anterior 

pituitary to release TSH. 
b. TSH stimulates the thyroid 
gland to 

secrete thyroxine. 
c. Thyroxine causes an increase 
the the 

metabolic activity of most body 
cells, 

generating ATP energy and 
heat. 
d. Both raised body temperature 
and higher 

thyroxine levels in the blood 
inhibit the 


releasing hormone cells and 
the TSH- 

producing cells. 
13. Epilepsy: - 

See Lahore Board Answer No: 
6 
14. Feedback Mechanism: - 

See Multan Board Answer No: 
12 
15. Neuroglia: - 
1. In higher animals and in 
humans, 

neuroglia or glial cells are cells 
other 

than neurons which make up of 
as much 

as half of the nervous system. 
2. They play a vital role in the 
nutrition of 

neurons and their protection 
by myelin 

sheath. 
16. Commercial Applications of 
Ethene: - 

See Gujranwala Board Answer 
No: 3 
17. Differences between 


Pacinian 

Corpuscles and Meisner’s 
Corpuscles: 

Pacinian Meisner’s 

Corpuscles Corpuscles 
1. In Pacinian 1. Meisner’s 
corpuscle, the capsules are 
nerve ending is_ | Their capsules 
surrounded in consist of thick 
concentric, collagen fibers 


onion-like layers | with spiral and 
of membranes highly coiled 
alternating with | nerve ending. 


fluid filled 2. These are 
spaces. elongated 

2. They lie encapsulated 
deep below the | nerve endings. 
skin in the Inside the 


subcutaneous capsulation are 
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tissue. 

3. They are 
particularly 
important for 
detecting 
vibration or 
other changes in 
mechanical 
state of tissues. 


18. Two Similarities of Nervous 


and 


many thick 
collagen fibers 
with spiral and 
highly coiled 
nerve endings. 
3. These are 
present on body 
surfaces that do 
not contain hair 
such as finger 
tips, lips, 
nipples, palm, 
soles etc. 

They are 
particularly 
sensitive to 
movement of 
objects over the 
surface of skin 
as well as to 
low-frequency 
vibration. 


Chemical Coordination: - 
1. Both are means of 


coordination. 


2. Both operate under the 


influence of 


external or internal stimuli. 
19. The Commercial 


Applications 


of Gibberellins: - 
See Gujranwala Board Answer 


No: 17 


20. 


Effectors with Examples: - 
See Gujranwala Board Answer 


No: 11 


21. Differences between 


Etiolation and 


Chlorosis: - 
Etiolation Chlorosis 
1. Itis the 1. Itisthe 


condition which 
develops in 
plants when 


condition which 
develops in 
plants when 


they are grown 
in dark (without 
light). 

2. In this 
condition, the 
stem becomes 
tall, weak and 
spindly, the 
distance 
between 
successive 
nodes being 
greater than 
usual; leaves are 
yellow due to 
lack of 
chlorophyll, 
remain small 
and fail to 
expand. 

3. Itis caused 
by a lack of red 
light. 

4. Etiolated 
plants become 
normal when 
exposed to red 
light. 


they are grown 
in the soil with 
short supplies of 
mineral 
nutrients. 2. In 
this condition, 
leaves turn 
yellow due to 
lack of 
chlorophyll. 

3. Itis caused 
by short supply 
of iron and 
magnesium in 
the soil. 

4. They 
become normal 
when sufficient 
amounts of iron 
and magnesium 
are supplied. 


22. A) Cushing Disease: - 
1. It is the reverse of Addison’s 


disease. 


2. In Cushing’s disease, too much 


cortical 


hormone is produced. 
B) Symptoms of Cushing 


Disease: - 


Syptoms are an excessive 


protein 


breakdown resulting muscular 


and bone 


weakness. The high blood 


sugar disturbs 


the metabolism as in diabetes. 


Or 


A) Cushing Disease: - 
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1. When the level of adrenal 
cortex 

hormones is high due 
hypersecretion, a 

person develops Cushing 
syndrome. 
2. Hypersecretion of adrenal 
cortex 

hormomes (e.g. cortisol) leads 
to 

excessive gluconeogenesis 
(conversion 

of amino acids into glucose) 

When too many amino acids 
are 

converted into glucose, the 
body suffers 

from combined: 


a. Glucose excess (high blood 
glucose): - 


Blood glucose level rises to as 
much as 

50 % above normal, causing 
adrenal 

cortex diabetes. 
b. Protein shortage: - 
i. Loss of muscle protein leads to 
muscle 

weakness and fatigue. 
ii. The loss of protein synthesis in 
the 

lymphoid tissues leads to a 
supressed 

immune system, so many of 
these 

patients die of infections. 
iii. Severe diminished protein 
deposition in 

the bones often causes severe 

osteoporosis with consequent 
weakness 

of the bones. 
B) Symptoms of Cushing 
Disease: - 

Symptoms of Cushing disease 
include 


hypertension, high glucose 


level, moon 


face and buffalo torso. 
23. Differences between 


Kineses and 


Taxes: - 
Kineses Taxes 
1. In kinesis 1. In taxes 
intensity of the | direction of the 
stimulus rather | stimulus 


than its 
direction 
governs the 
response of the 
animal. 

2. Response is 
also non- 
directional. 
Stimulus 
changes the rate 
of activity not 
direction of the 
movement such 
as speed of the 
random 
movement or 
frequency of 
turning or both. 
Examples: - 

1. Wood-lice 
move about 
quickly in dry 
conditions but 
slow down and 
stop in humid 
area. 

2. Salters 
respond to low 
humidity by 
slowing their 
rate of 
movement and 
their rate of 
turning. 


governs the 
response of the 
animal. 

2. Response is 
also directional, 
i.e. movement of 
the animal, 
either towards 
or away from 
the stimulus. 
Examples: - 

1. Daphnia 
(water flea) 
shows positive 
phototaxis, 
moving towards 
light. 

2. Male 
silkworm show 
positive 
chemotaxis, 
moving towards 
pheromone 
secreted by 
male. 

3. Earthworms, 
centipedes, and 
slaters show 
negative 
phototaxis, 
moving away 
from light. 


24. Differences between Reflex 


Action and 
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Reflex Arc: - 

Reflex Reflex Arc 
Action 

It ia an It is the 

automatic, pathway of 
involuntary passage of nerve 
action which impulse during a 
occurs due to reflex action. 
external and 
internal stimuli. 


25. Circannual Rhythm: - 
1. Ifthe biorhthyms are of about 
365 days, 

these rhthyms in activity are 
called 

Circannual. 
2. These are also called annual 
rhthyms. 
3. Circannual clocks must be 
reset by 

external rhthyms. 
4. Itis believed that annual 
environmental 

cue is the rhthymic variation in 

photoperiod (length of the 
day). 
26. Protection of Brain: - 
1. Brain is protected by cranium, 
a part of 

skull. 
2. Itis also protected by triple 
layers of 

meninges in which CSF is 
present which 

acts as cushion against jumps 
and jolts. 

Or 

1. Brain is protected in bony 
armour, the 

cranium (a part of skull). 
2. Another protection inside the 
bony 

armour is offered by three 
tough 

connective tissue covers called 

maninges. 


3. A plasma like fluid, the 

cerebrospinal 
fluid (CSF) bathing neurons of 

brain is 
yet another protection to brain. 

27. Names of Structural 

Components 
of Liimbic System: - 

1. Hypothalamus 

2. Amygdala 

3. Hippocampus 

28. Role of Insulin and 

Glucagon: - 

See Lahore Board Answer No: 

21 

29. Alzheimer’s Disease: - 

See Exercise Chapter No: 17 

Answer 
No: 7 

30. Differences between 

Kineses and 
Taxes: - 

See Multan Board Answer No: 

23 

31. Differences between CNS 

and PNS: - 

See Exercise Chapter No: 17 

Answer 
No: 2 

32. Feedback Mechanism: - 

1. Itis atype of mechanism in 

which 
controlling mechanism is itself 
controlled by the products of 

reactions it 
is controlling. 

2. In human body many feedback 
mechanisms are operating for 
Mainitining the products in the 

body into 
certain limits.. If there are 

accelators 
there must be inhibitors. Body 
temperature as well as 
hormonal 
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secretions are regulated by 
feedback 

mechanism. 
3. It has been observed that there 
could be 

neagative as well as positive 
feed backs. 
a. Negative feedback: - 
i. The feedback is said to be 
negative 

feedback if further secretion of 
hormone 

is inhibited. 
ii. Negative feedback opposes an 
initial 

change and is widely used to 
maintain 

homeostasis. 
b. Positive feedback: - 
i. It refers to the series of similar 
effects 

produced, which leads to the 

enhancement of the change 
under 

consideration. 
ii. Positive feedback enhances an 
initial 

change. 
4. An example of negative 
feedback in 

hormonal is as follows: 
a. Low body temperature or 
stress 

neurosecretory cells of the 
hypothalamus 

release TRF which acts on 
anterior 

pituitary to release TSH. 
b. TSH stimulates the thyroid 
gland to 

secrete thyroxine. 
c. Thyroxine causes an increase 
the the 

metabolic activity of most body 
cells, 


generating ATP energy and 
heat. 
d. Both raised body temperature 
and higher 

thyroxine levels in the blood 
inhibit the 

releasing hormone cells and 
the TSH- 

producing cells. 

See Multan Board Answer No: 
12 
33. Apical Dominance: - 
1. Apical dominance is the 
inhibition of 

lateral buds by shoot tip. Or 

It is the influence of terminal 
bud in 

suppressing the growth of 
lateral buds 
2. In some plants only terminal or 
apical 

bud grows while their lateral 
buds donot 

develop as long as the terminal 
bud is 

present. Such plants are said 
to have 

apical dominance. 
3. Plants with apical dominance 
produce 

auxin that inhibits lateral buds 
near the 

apical meristem from 
developing into 

actively growing shoots. 
4. Removal of terminal buds 
releases the 

lateral bud from apical 
dominance 

because the source of auxin is 
removed 

and the lateral buds grow to 
form 

branches. 
5. If cytokinin is applied directly 
on the 
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inhibited lateral buds, they are 
also 

relased from apical dominace 
and 

develop into lateral branches. 
34. Differences between 
Kineses and 

Taxes: - 

See Multan Board Answer No: 
23 


35. Functions of Hypothalamus: 


The hypothalamus through its 
hormone 

production and neural 
connections 

acts as a major coordinating 
centre 

controlling body temperature, 
hunger, 

the menstrual cycle, water 
balance, the 

sleep-wake cycle etc. 
36. Neurotransmitters and 
their Types: - 

See Gujranwala Board Answer 
No: 20 
37. Diurnal Rhythms: - 

See Exercise Chapter No: 17 
Answer 

No: 1 
38. Limbic System: - 
1. Limbic system is located in an 
arc 

between the thalalmus and 
cerebrum. 
2. It works together to produce 
our most 

primitive emotions, drives, and 

behaviors, including fear, rage, 

tranquility, hunger, thirst, 
pleasure and 

sexual responses. Portion of 
limbic 

system is also important in the 
formation 


of memories. 
3. It consists of: 
a. Hypothalamus - Major 
coordinating 

center controlling body 
temperature, 

hunger, the menstrual cycle, 
water 

balance, the sleep-wake cycle 
etc. 
b. Amygdala --- Produces 
sensation of 

pleasure, punishment or sexual 
aousal, 

feeling of fear and rage. 
c. Hippocampus --- Role in long 
term 

memory hence required for 
learning. 
39. Functions of Oxytocin 
Hormone: - 
1. The primary action of oxytocin 
hormone 

is on smooth muscle, 
particularly in the 

uterus during child birth. 
2. It also causes milk ejection 
from 

mammary glands. 


BAHAWALPUR BOARD 
Questions _ 


1. Explain the commercial 
applications of 
Cytokinins. 
(Bahawalpur 
Board 2008-A) 
2. What are effectors? 
(Bahawalpur 
Board 2008-A) 
3. Write two characters of Auxin. 
(Bahawalpur 
Board 2008-S) 
4. What is synapse? 
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(Bahawalpur 
Board 2008-S) 
5. Write two characters of 
cytokinins. 
(Bahawalpur 
Board 2008-S) 
6. Describe briefly about 
Alzheimer’s 
Disease. 
(Bahawalpur 
Board 2009-S) 
7. Differentiate between 
Imprinting and 
Habituation. 
(Bahawalpur 
Board 2009-S) 
8. What are Commercial 
Applications of 
Ethene? 
(Bahawalpur 
Board 2009-S) 
9. How Circadians are different 
from 
Circannual? 
(Bahawalpur 
Board 2010-A) 
10. What is Dendron and how it is 
different 
from Axon? 
(Bahawalpur 
Board 2010-A) 
11. Explain different types of 
Animal 
Hormones chemically. 
(Bahawalpur 
Board 2010-A) 
12. Differentiate between 
coordination in 
Plants and Animals. 
(Bahawalpur 
Board 2010-S) 
13. Give the role of Gastrin 
Hormone in 
Digestion. 
(Bahawalpur 
Board 2010-S) 


14. Define Electrical Potential. 
What is it at 
Resting Membrane Potential? 
(Bahawalpur 
Board 2010-S) 
15. Explain the commercial 
applications of 
Auxins. 
(Bahawalpur 
Board 2011-A) 
16. Write down the role of 
Hypothalamus in 
chemical coordination. 
(Bahawalpur 
Board 2011-A) 
17. Mention the relative 
abundance and 
distribution of receptors in 
human skin. 
(Bahawalpur 
Board 2011-A) 
18. Define Saltatory Impulse. 
(Bahawalpur 
Board 2012-A) 
19. Write down the action of 
Glucagon. 
(Bahawalpur 
Board 2012-A) 
20. Give two characteristics of 
Hormones. 
(Bahawalpur 
Board 2012-A) 
21. Explain Reflex Arc. 
(Bahawalpur 
Board 2013-A) 
22. What are Effectors? Give one 
example. 
(Bahawalpur 
Board 2013-A) 
23. Give application of Synthetic 
Auxins. 
(Bahawalpur Board (New 
Scheme) 2014-A) 
24. What is Neuroglia? Give its 
role. 
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(Bahawalpur Board (New 
Scheme) 2014-A) 
25. Compare Sympathetic and 
Parasympathetic Nervous 
System. 


Answers 
1. Commercial Applications of 
Cytokinins: - 


See Gujranwala Board Answer 
No: 4 
2. Effectors: - 

See Gujranwala Board Answer 
No: 11 
3. Two Characteristics of 
Auxin: - 
1. Auxin produced by developing 
embryo 

stimulates the growth of fruit. 
In 

seedless fruits such as 
bananas, fruit 

development is stimulated by 
artificial 

treatment of the flowers with 
auxins. 
2. Auxin stimulates the division of 


cambial 

cells and the differentiation of 
xylem and 

phloem. Or 


Auxin produced by the young 
leaves 

near the apex inhibits the 
growth of 

lateral buds further down. 
2. The natural stimulus to 
produce 

adventitious roots from 
cuttings and 

calluses is auxin. Or 
1. Itiinhibits abscission 
(premature fruit 

drop). 
2. It causes delay in leaf aging 
(senescence) 

in a few species. Or 


1. It produces apical dominance 
and fruit 

growth. 
2. It promotes cell division in 
stem in the 

region behind apex, and cell 
division in 


cambium. 
4. Synapse: - 

See Lahore Board Answer No: 
10 (B) 
5. Two Characters of 
Cytokinins: - 


1. They inhibit root growth. 
2. They promote lateral growth. 
Or 
1. They promote bud initiation 
and leaf 

growth. 
2. They promote fruit growth but 
can rarely 

induce parthenocarpy. 
Or 
1. They promote lateral bud 
growth, also 

break bud dormancy. 
2. They promote stomatal 
opening. Or 
1. They delay leaf senescence and 
leaf fall. 

When a small area of leaf is 
treated with 

cytokinin, it remains green 
longer than 

the surrounding areas. 
2. They stimulate the production 
of lateral 

buds.A hihgh auxin/cytokinin 
ratio 

favors the production of lateral 
roots, 

and a low ratio favors the 
production of 

lateral shoots. 
6. Alzheimer’s Disease: - 
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1. Alzheimer’s disease was first 
described 

by Alois Alzheimer in 1907. 
2. Itis a progressive 
degeneration of 

neurons of brain (especially 
cerebral 

cortex and hippocampus). 
3. Itis the leading cause of 
dementia, 

which may be associated with 
aging. 
4. About 15 % of cases are linked 
to 

specific known defects that run 
in 

families and cause early onset 
of the 

disease. 
5. There is also evidence that 
high level of 

aluminium may contribute to 
the onset 

of disease. 
7. Differences between 
Imprinting and 


4. Itis 
irreversible. 

5. Shortly after 
hatching, 
ducklings and 
other young 
birds have 
tendency to 
follow moving, 
noisy objects in 
their 
surroundings 
and treat them 
as their 
mothers. 


in all animals. 
4. Itis 
reversible. 

5. Rodents do 
not respond to 
alarm calls by 
others in their 
group is an 
example of 
habituation. 


8. Commercial Applications of 


Ethene: - 


See Gujranwala Board Answer 


No: 3 


9. Circadian different from 


Circannual:- 


Circadian 


Circannual 


Circadian 
rhthyms have 
periods of about 


a day. 


Circannual 
rhthyms have 
periods of about 
a year. 


Habituation: - 
Imprinting Habituation 
1. Itis 1. It can occur 


restricted to a 
brief sensitive 
period, just after 
hatching or 
birth.. 

2. It involves 
acquisition of 
new response. 
3. Itis best 
known in birds 
such as geese, 
ducks, and 
chickens, which 
are all precocial 
birds. It is also 
found in 
mammals. 


in any period of 
the life of an 
animal. 

2. It involves 
the 

loss of old 
response. If an 
animal is 
repeatedly given 
a 

stimulus which 
is not associated 
with any reward 
or punishment, 
it ceases to 
respond. 

3. Itis found 


10. A) Dendron.: - 

It is single fiber of neuron 
which 

arises from the cell body of 
sensory 

neurons. 
B) Dendron different from 
Axon: - 
1. Dendron conducts nerve 
impulse toward 

cell body while axon conducts 
nerve 

impulse away from cell body. 
2. Dendron arises from the cell 
body of 

only sensory neurons while 
axon arises 

from the cell body of all three 
types of 
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neurons. 


11. Different types of Animal 


Hormones 


Chemically: - 


Chemically hormones may be 


of 


following four types: 
a. Proteins (e.g. insulin and 


glucagon) 


b. Amino acids and derivatives 


(e.g. 


thyroxine epinephrine and 
norepinephrine). 
c. Polypeptides (e.g. vasopressin 


or ADH 


and oxytocin) 


d. Steroids (e.g. estrogens, 


testosterone, 


and cortisone). 


12. Differences between 


Coordination in 


Plants and Animals: - 


Coordination 
Coordination in 
in Animals 

Plants 

1. Plants 1. Animals 
exhibit chemical | have both 
coordination chemical and 
only. nervous 
2. Hormones of | coordination. 
plants are 2. Hormones of 
chiefly the animals 
concerned with | either stimulate 
the growth or inhibit a 
hence termed as | function. They 
growth may control 
regulator. some long term 
3. They are changes such as 
transported rate of growth, 
through rate of 
xylem, phloem metabolic 
4. Their activities. 
responses are 3. They are 
slow and transported 
limited. through blood. 


4. Their 
responses are 
rapid and of 
wide varities. 


13. Role of Gastrin Hormone in 


Digestion: - 

When the protein food reaches 
the 

stomach, it stimulates the 
stomach lining 

to produce a hormone called 
gstrin. 

Gastrin circulates in the blood 
and, 

when it returns to the stomach 
in the 

blood stream, it stimulates the 
gastric 

glands to continue secretion. 
Or 
a_ It acts in multiple ways to 
increase 

secretion of HCl and 
pepsinogen. 
b. In induces different functions 
that keep 

the contents moving through 
the tract on 

the arrival of a new meal. 
c. Itis also trophic (growth 
promoting) to 

the mucosa of the stomach and 
small 

intestine, thereby maintaining 
their 

secretory capabilities. 
14. A) Electrical Potential: 

The term electron potential 
refers toa 

separation of charges across 
the 

membrane or to a difference in 
the 

relative number of cations and 
anions in 

the intracellular fluid (ICF) and 
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extracellular fluid (ECF). 
B) Electrical Potential at 
Resting 

Membrane Potential: - 

It is -70mv at resting 
membrane 

potential. 
15. Commercial Applications of 
Auxins: - 

See Exercise Chapter No: 17 
Answer 

No: 5 
16. Role of Hypothalamus in 
Chemical 

Coordination: - 

The hypothalamus through its 
hormone 

production and neural 
connections 

acts as a major coordinating 
centre 

controlling body temperature, 
hunger, 

the menstrual cycle, water 
balance, the 

sleep-wake cycle etc. 
17. Relative Abundance and 
Distribution 

of Receptors in Human 
Skin: - 
1. Pain receptors are nearly 27 
times more 

abundant than cold receptors. 
2. The cold receptors are nearly 
10 times 

more abundant than heat or 
temperature 

receptors. 
3. The receptors are not 
distributed evenly 

over the entire surface of body 
e.g. touch 

receptors much more 
numerous in the 

finger tips than in the skin of 
the back 


because of difference in the 
functions of 

both. 
18. Saltatory Impulse: - 

In a mylelinated fiber, the 
impulse jumps 

from node to node skipping 
over the 

myelinated sections of the 
axon. This is 

called saltatory impulse. 
19. Action of Glucagon: - 
1. Glucagon: - 
a. Actions on Carbohydrate: - 

It stimulates liver cells to 
convert 

glycogen to glucose 
(glycogenolysis). 
b. Actions on Fat: - 
1. It promotes fat breakdown. 
2. It inhibits triglyceride 
synthesis. 

Thus, the blood levels of fatty 
acids 

increase under glucagon’s 
influence. 
c. Actions on Protein: - 

It also stimulates the 
production of 

glucose from other metabolites 
such as 

aminoacids (gluconeogenesis). 
20. Two Characteristics of 
Hormones: - 
1. Hormones are organic 
compounds of 

varying structural complexity 
that are 

poured directly and are 
transported to 

blood to respective target 
tissue. 
2. They do not initiate new 
biochemical 

reactions but produce their 
effects by 
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regulating enzymatic and other 
chemical 

reactions, already present. Or 
1. They may either stimulate or 
inhibit a 


function. 
2. Hormones may also control 
some long 


term changes, such as rate of 
growth, 

rate of metabolic activity and 
sexual 

maturity. 
21. Reflex Arc: - 

See Lahore Board Answer No: 
16. 
22. Effectors with One Example: 

See Gujranwala Board Answer 
No: 11 
23. Application of Synthetic 
Auxins: - 

See Exercise Chapter No: 17 
Answer 

No: 5 
24. A) Neuroglia: - 

In higher animals and in 
humans, 

neuroglia or glial cells are cells 
other 

than neurons which make up of 
as much 

as half of the nervous system. 
B) Role of Neuroglia: - 

They play a vital role in the 
nutrition of 

neurons and their protection 
by myelin 

sheath. 
25. Comparison of Sympathetic 
and 

Parasympathetic Nervous 
System: - 


1. It quickens 
the action of 
heart. 

2. It dilates air 
passages. 

3. It contracts 
the blood 
vessels of the 
skin and gut so 
that more blood 
flows to the 
muscles where 
it is needed. 

4. It decreases 
gut movements. 
5. It decreases 
secretions of 
most glands 
except sweat 
glands. 

6. It increases 
sweating. 

7. It prevents 
emptying of the 
bladder and 
bowels. 

8. It dilates the 
pupil of the eye. 
9. It adjusts 
ciliary muscles 
so that the eyes 
are able to see 
distinct objects. 


1. It slows the 
action of heart. 
2. It contracts 
air passages. 

3. It dilates the 
blood vessels of 
the gut wehere 
the blood is 
needed for 
digestion. Blood 
flow to muscles 
is reduced. 

4. It increases 
gut movements. 
5. It increases 
secretion of 
most glands 
except sweat 
glands. 

6. It decreases 
sweating. 

7. It allows 
emptying of 
bladder and 
bowels. 

8. It constricts 
the pupil of the 
eye. 

9. It contracts 
ciliary muscles 
so that the eyes 
are able to see 
near objects. 


Sympathetic Parasympathet 
Nervous ic Nervous 
System System 


FAISALABAD BOARD 


uestions 


1. Differentiate between 


chloriosis and 
etiolation. 


2008-A) 


(Faisalabad Board 


2. What is commercial application 


of 2,4 


dichlorophenoxy acetic acid. 


2008-A) 


(Faisalabad Board 
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3. State two difference between 
nervous 
and chemical coordination. 
(Faisalabad Board 
2008-A) 
4. Define Biorhythms. 
(Faisalabad Board 
2009-A) 
5. What is Reflex Arc? 
(Faisalabad Board 
2009-A) 
6. Differentiate between 
conditioned reflex 
type I and II. 
(Faisalabad Board 
2010-A) 
7. Anterior lobe of the pituitary 
gland is 
master gland. Comment. 
(Faisalabad Board 
2010-A) 
8. Differentiate between nerve 
impulse and 
saltatory impulse. 
(Faisalabad Board 
2010-A) 
9. Discuss the active membrane 
potential. 
(Faisalabad Board 
2011-A) 
10. Differentiate between 
chloriosis and 
etiolation. (F.B- 2011) 
(Faisalabad Board 
2011-A) 
11. Discuss the action of nicotine 
on 
coordination. (F.B- 2011) 
(Faisalabad Board 
2011-A) 
12. Define resting membrane 
potential. 
(Faisalabad Board 
2012-A) 
13. What are neurotransmitters? 


(Faisalabad Board 
2012-A) 
14. What do you know about 
parasympathetic nervous 
system? 
(Faisalabad Board 
2012-A) 
15. What are practical applications 
of apical 
dominance? 
(Faisalabad Board 
2012-A) 
16. Write four similarities of 
nervous and 
chemical coordination.(F.B- 
2013) 
(Faisalabad Board 
2013-A) 
17. What is Epilepsy? 
(Faisalabad Board 
2013-A) 
18. Differntiate between etiolation 
and 
chlorosis. 
(Faisalabad Board (Old 
Scheme) 2014-A) 
19. What is saltatory nerve 
impulse? 
(Faisalabad Board (Old 
Scheme) 2014-A) 
20. How do we experience 
different 
modalities of sensation? 
(Faisalabad Board (Old 
Scheme) 2014-A) 
21. Differentiate between nerve 
impulse and 
saltatory impulse. 
(Faisalabad Board (New 
Scheme) 2014-A) 
22. What are neurotransmitters? 
Give 
examples. 
(Faisalabad Board (New 
Scheme) 2014-A) 


Answers 
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1. Difference between 
Chloriosis and 

Etiolation: - 

See Multan Board Answer 21 
2. Commercial Application of 
2,4 


Dichlorophenoxy Acetic 
acid: - 
1. It inhibits sprouting of 
potatoes. 
2. It prevents premature fruit 
drop 

(asnscission). 


3. Itis used in cereal crops and 
lawn to 

eliminate broad leaved dicot 
weeds. 
3. Two Difference between 
Nervous 

and Chemical Coordination: 


Nervous Chemical 
Coordination Coordination 
1. Speed of 1. Speed of 
response is response is slow 
rapid (minutes to 
(milliseconds) hours) 
2. Duration of | 2. Duration of 
action is brief action is long 
(milliseconds). (minutes to days 
or long). 


4. Biorhythms: - 

See Multan Board Answer No: 
4 
5. Reflex Arc: - 

See Lahore Board Answer No: 
16 
6. Differences between 
Conditioned 

Reflex Type I and IT: - 
7. Anterior Lobe of the 
Pituitary Gland 

as Master Gland: - 

The anterior lobe of pituitary 
gland is is 


often referred to as the master 
gland 

because in addition to to 
producing 

primary hormones it produces 
the 

tropical hormones which 
control the 

secretion of hormones in many 
of the 

other endocrine glands. 
8. Differences between Nerve 
Impulse 

and Saltatory Impulse: - 

See Gujranwala Board Answe 
No: 19 
9. Action Membrane Potential: 
1. Action or active membrane 
potential is 

in the form of impulse. 
2. During acting membrane 
potential, inner 

membrane surface becomes 
more 

positive than the outside. This 
change is 

so brief (for perhaps a 
millisecond) that 

only a portion of the neuron is 
in the 

active membrane potential 
state. 
10. Difference between 
Chlorosis and 

Etiolation: - 

See Multan Board Answer 21 
11. Action of Nicotine on 
Coordination: - 
1. Nicotine affects postsynaptic 
membrane 

in CNS and PNS. It mimics the 
action of 

acetylcholine on nicotine 
receptors, so it 

is stimulant of nerve impulse. 
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2. It increases the heart rate, 
blood pressure 

and digestive tract mobility. 
Nicotine 

may induce vomiting and 
diarrhea 
3. It may cause water retention 
relation 

by kidneys. 
12. Resting Membrane 
Potential: - 

See Gujranwala Board Answer 
No: 10 
13. Neurotransmitters: - 

See Gujranwala Board Answer 
No: 20 
14. Parasympathetic Nervous 
System: - 

It is formed by some of the 
cranial 

nerves, vagus nerves and the 
spinal 

nerves arising from the sacral 
vertebrae. 

Or 

Cranial nerves III, VII, IX and X 
and 

second and third spinal sacral 
nerves and 

occasionally the first and 
fourth spinal 

sacral nerves constitute 
parasympathetic 

nervous system. About 75 
percent of all 

parasympathetic nerve fibers 
are in the 

vagus nerve (cranial nerve X) 
passing to 

entire thoracic and and 
abodominal 

regions of the body. 
2. This system consists of two 
neurons per 

message i.e. preganglionic and 


postganglionic fibers. In this 
system, 

preganglionic fiber is long, and 
and 

postganglianic fiber is short 
because the 

ganglia lie near or within the 
organ. 
3. The neurotransmitter used by 

parasympathetic system is 
acetylcholine 

(ACh). 
4. It brings about the responses 
that are 

associated with a relaxed state; 
for 

example, it causes the pupil of 
the eye to 

contract, promotes digestion of 
food, and 

slows the heart beat. 

See Gujranwala Board Answer 
No: 2 
15. Practical Applications of 
Apical 

Dominance: - 
1. It plays an important role in 
tap root 


development. 
2. Application of auxins enhances 
apical 


dominance that prevents 
sprouting of 

lateral buds (eyes) in the 
potatoes 

increasing the storing period 
one to three 

years. 
16. Four Similarities of Nervous 
and 

Chemical Coordination: - 

See Gujranwala Board 
AnswerNo: 7 
17. Epilepsy: - 

See Lahore Board Answer No: 
6 
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18. Difference between 
Chloriosis and 

Etiolation: - 

See Multan Board Answer 21 
19. Saltatory Nerve Impulse: - 

See Lahore Board Answer No: 
10 (A) 
20. Experience of Different 
Modalities 

of Sensation: - 

We experience different 
modalities of 

sensation because: 
1. Of differential sensitivity of 
recetors, 

that is, each type of receptor is 
highly 

sensitive to one type of 
stimulus for 

which it is designed. For 
example, 

receptors in the eye are most 
sensitive to 

light, receptors in the ear to 
sound 

waves, warmth receptors in the 
skin to 

heat energy. 
2. Nerve tract from each type of 
receptor 

terminates at a specific point in 
the 

central nervous system, and 
type of 

sensation felt is determined by 
the point 

in nervous system to which the 
fiber 

leads. For example, Fibers 
from retina of 

the eye terminate into vision 
areas of the 

brain, fibers from the ear 
terminate in the 

auditory areas of the brain and 


temperature fibers terminate 
in the 

temperature areas. 
21. Differences between Nerve 
Impulse 

and Saltatory impulse: - 

See Gujranwala Board Answe 
No: 19 
22. Neurotransmitters with 
Examples: - 

See Gujranwala Board Answer 
No: 20 


RAWALPINDI BOARD 
Questions _ 


1. Give two characters of auxins. 
(Rawalpindi Board 
2010-A) 
2. Differentiate between Innate 
and 
learning behavior. 
(Rawalpindi Board 
2010-A) 
3. What is synapse? 
(Rawalpindi Board 
2010-A) 
4. What is the role of 
cytokinins in 
apical dominance? 
(Rawalpindi Board 
2010-A) 
5. What is Imprinting? 
(Rawalpindi Board 
2011-A) 
6. Give two functions of 
cytokinin 
hormones. 
(Rawalpindi Board 
2011-A) 
7. Name hormones released by 
sdrenal 
gland. 
(Rawalpindi Board 
2011-A) 
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8. What are 
neurotransmitters? Give its 
examples. 
(Rawalpindi Board 
2012-A) 
9. Give three main actions of 
nicotine 


on coordination. 
(Rawalpindi Board 
2012-A) 
10. What is Kinesis? Give an 
example. 
(Rawalpindi Board 
2012-A) 
11. What is the effect of 
undersecretion 
of vasopressin? 
(Rawalpindi Board 
2013-A) 
12. How blood pressure is 
synergistically 
affected by adrenaline and nor- 
aderbaline. 
(Rawalpindi Board 
2013-A) 
Answers 
1. Two Characters of Auxins: - 
1. In stem, auxins promote cell 
enlargement in region behind 
apex. They 
also promote cell division in 
cambium. 
2. Auxins are responsible for 
positive 
gravitropism of roots and 
negative 
gravitropism of stems. 
Or 
1. Auxins stimulate cell division, 
cell 
enlargement, and brings about 
the 
increase in length of the plant. 
2. Auxins also initiates the 
development 


of adventitious roots when 
applied at 

the cut base of stem. Or 
1. Auxins produced in young 
embryo 

promotes the growth of fruit. 
2. Besides growth promoting 
function. 

auxin also has inhibitory effect 
on 

growth. Growth of apical bud 
inhibits 

growth of lateral buds beneath 
the stem. 

This phenomenon is known as 
apical 

dominance. 
2. Differences between Innate 
and 

Learning Behavior: - 

See Gujranwala Board Answer 
No: 6 
3. Synapse: - 

Synapse is a junction between 
two 

neurons or between a neuron 
and an 

effector (muscle or gland). Ata 
synapse, 

the membrane of the first 
neuron is 

called the presynaptic 
membrane, and 

the membrane of the next 
neuron is 

called the postsynaptic 
membrane. The 

small gap between the neurons 
is called 

the synaptic cleft. 
4. Role of Cytokinins in Apical 

Dominance: - 
1. When cytokinins are applied 
directly on 

the lateral inhibited buds, 
these buds are 
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released from apical 
dominance and start 
to produce branches. 
2. They play an important role in 
tap root 
development. 
5. Imprinting: - 
See Lahore Board Answr No: 3 
6. Two Functions of Cytokinin 
Hormones: - 
1. It promotes fruit ripening. 
2. It promotes flowering in 
pineapple. 
7. Names of Hormones 
released by 
Adrenal Gland: - 
1. Adrenaline (epinephrine) 
2. Nor-adrenaline (nor- 


epinephrine) 

3. Cortisol 

4. Aldosterone 

5. Corticosterone 

6. Androgens 

8. Neurotransmitters with 
Examples: - 


See Gujranwala Board Answer 
No: 20 
9. Three Main Actions of 
Nicotine 

on Coordination: - 
1. Nicotine is a drug that can also 
stimulate 

postganglionic neurons in the 
same 

manner as acetylcholine 
because the 

membranes of these neurons 
all contain 

nicotine type of acetylcholine 
receptor 
2. It increases the heartbeat rate 
and blood 

pressure as well as digestive 
tract 

mobility. Nicotine may even 


occasionally induce vomiting 
and/or 


diarrhea. 
3. It also causes water retention 
by the 

kidneys. 


10. A) Kineses: - 

Kinesis is a behavior in which 
an 

organism changes the speed of 
random 

movements which help them to 
survive 

in the environment. Or 
1. Kinesis is an orientation 
resulting from 

change in rate of activity 
rather than 

direction of movement. 
2. In kineses, rate of activity is 
governed by 

the intensity of the stimulus 
rather than 

its direction. 
B) Example: - 
1. Kineses enables pillbugs to 
reach the 

moist area which is required 
for their 

life. 
2. Wood-lice move about quickly 
in dry 

conditions but slow down and 
stop in 

humid areas. 
3. Slaters resond to low humidity 
by 

slowing the rate of movement 
and their 

rate of turning. 

Kinesis is a behavior in which 
an 

organism changes the speed of 
random 

movements which help them to 
survive 
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in the environment. 

11. Effect of Undersecretion of 
Vasopressin: - 
Undersecretion of vasoressin 

(a lack of 
ADH) produces diabetes 

incipidus 
characterized by production of 

large 
quantity of dilute urine and 
great thirst. 
Or 

1. Person produces a large 

volume of dilute 
urine (a condition known as 

diabetes 
incipidus). 
2. Body fluids are concentrated. 
2. Thirst mechanisms are 
activated when 
excessive water is lost from the 
body. As 

long as the person drinks 
enough water, 

large decreases in body fluid 
water do 

not occur. 

3. Severe dehydration can rapidly 

occur, If 
water intake is restricted. 

4. Person is in danger of low 

blood 
pressure to a dangerous level. 

12. Blood Pressure 

Synergistically 
Affected by Adrenaline and 

Nor- 

Aderbaline: - 

1. Adrenaline dilates blood 

vessels in 
certain parts of the body such 

as skeletal 
muscles and increases the 
heart output. 

2. Nor-adrenaline constricts 

blood but 


again only in certain areas, 
such as the 

gut. 
3. So the effects of two hormones 
are 

synergistic in raising blood 
pressure. 


SARGODHA BOARD 
Questions _ 


1. Why is progesterone a 

constituent of 
birth control pills? 

(Sargodha 

Board 2010-A) 

2. Give commercial applications 

of 
Cytokinins. 

(Sargodha 

Board 2010-A) 

3. Differentiate between 

Meissner’s 
carpsuscles and Pacinians 

corpuscles. 

(Sargodha 

Board 2010-A) 

4. Discuss latent learning. 

(Sargodha 

Board 2011-A) 

5, Differentiate between Nervous 
Coordination and Chemical 
Coordination. 

(Sargodha 

Board 2011-A) 

6. Sketch Nervous System of 

Planaria. 

(Sargodha 

Board 2011-A) 

7. Define acromegaly. Give its 

cause. 

(Sargodha 

Board 2012-A) 

8. Define neurotransmitters and 

give their 
two examples. 
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(Sargodha 
Board 2012-A) 
9. Define limbic system. Give its 
cause. 
(Sargodha 
Board 2012-A) 
10. What are neurotransmitters? 
Give their 
two examples. 
(Sargodha 
Board 2013-A) 
11. Give some commercial 
applications of 
gibberellins. 
(Sargodha 
Board 2013-A) 
12. Define Resting Memebrane 
Potential. 
(Sargodha Board (New 
Scheme) 2014-A) 
13. Differentiate between 
chemoreceptors 
and mechanoreceptors. 
(Sargodha Board (New 
Scheme) 2014-A) 
14. What are Commercial 
applications of 
Ethene? 
(Sargodha Board (New 
Scheme) 2014-A) 


Answers 
1. Progesterone as 
Constituent of Birth 

Control Pills: - 

Progesterone suppresses 
ovulation. That 

is why it is a major constituent 
of birth 

control pill. Or 

Progesterone is a constituent 
of birth 

control pills because: 
a. It suppresses ovulation. 
b. It blocks the normal control of 
the 

menstrual cycle. 


2. Commercial Applications of 

Cytokinins: - 

See Gujranwala Board Answer 
No: 4 
3. Differences between 
Meissner’s 

carpsuscles and Pacinians 
corpuscles:- 

See Multan Board Answer No: 
17 
4. Latent Learning: - 
1. Thrope defines latent learning 
as the 

association of indifferent 
stimuli or 

situations without patent 
reaward. Or 

The type of learning which is 
not 

associated with a particular 
stimulus and 

is not normally rewarded or 
punished, 

but is utilized in different 
situation ata 

later time is called latent 
learning. 
2. The ability of rats to find their 
way in 

underground tunnels is very 
remarkable. 

If a rat is placed in a maze, it 
was 

observed that using its natural 
ability, 

the rat very soon finds its way 
out of the 

maize without being rewarded 
at the end 

of the maze. 
5. Differences between 


Nervous 
Coordination and Chemical 
Coordination: - 
Nervous Chemical 
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Coordination 


Coordination 


1. Itis a wired 
system with 
structural 
continuity in the 
system. 
Structures 
include, 
recetors, 
neurons 
(sensory, 
associative and 
motor), and 
effectors (target 
cells). In 
addition, 
neuroglia cells 
are also present, 
which provide 
nutrition and 
protection to 
neurons. 

2. Message is 
electrical (nerve 
impulse) as well 
as chemical 
(neurotransmitt 
er). 

3. Distance of 
action of 
chemical 
messangers is 
very short about 
1mm away from 
where they are 
produced. For 
example, 
acetylcholine is 
relased by nerve 
endings of one 
neuron at 
synapse and 
excites the next 
neuron. 

4. 
Neurotransmitte 


1. Itis a wire 
less system 
consisting of 
widely 
distributed 
endocrine 
glands 
(including 
neurosecretory 
cells in 
hypothalamus) 
and hormones. 
These are not 
structurally 
related to one 
another or to 
their target 
cells. 

2. Message is 
purely chemical 
(hormones). 

3. Distance of 
action of 
chemical 
messanger 
(hormone) is 
very long. 
Hormones 
produced by 
endocrine 
glands are 
dispersed 
though out body 
via blood and 
their target cells 
are usually for 
away from 
where they are 
produced. ADH, 
for example, is 
produced from 
posterior lobe of 
pituitary gland, 
but affects the 
target cells 


rs are released 
in extracellular 
fluid and a small 
group of cells 
(receptor cells 
on postsynaptic 
membrane) 
respond. 

5. Response is 
immediate. 

6. It shows 
rapid but brief 
(short-lived) 
effects. 

7. Chemical 
messangers 
(neuro- 
transmitters) 
are short-lived 
(i.e. they are 
broken down 
shortly after 
their release). 


present in the 
collecting 
tubules of 
nephrons of 
kidneys to 
control 
reabsorption of 
water. 

4. Hormones 
are released into 
blood which 
bathe millions of 
cells 
indiscriminately 
and only a few 
respond to these 
hormones. 

5. Reponse 
may be 
immediate (such 
as, of insulin), 
but usually is 
prolonged or 
delayed (such 
as, of growth 
hormone). 

6. It shows 
slow but 
prolonged (long- 
lived) effects. 

7. Chemical 
messangers 
(hormones) are 
long-lasting (.i.e. 
they remain 
active for much 
longer duration 
within blood). 


Or 


Nervous Chemical 
Coordindation | Coordination 
1. Units of 1. Units of 


structure and 
functions are 
neurons and 


structure and 
functions are 
hormone. 
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nuroglia. 

2. Message is 
electro-chemical 
(nerve impulse, 
neurotransmitte 
rs). 

3 
Transmission 
occurs in 
nerves. 

4. Hormonoes 
are dispersed 
throughout 
body. 

5. Response is 
shorter in 
duration. 

6. Response is 
faster. 

7. It 
coordinates 
rapid, precise 
responses. 


2. Message is 
chemical 
(hormone). 

3. 
Transmission is 
via blood. 

4. Impulse is 
sent directly to 
target organ. 

5. Response is 
longer, mostly 
irreversible. 

6. Response is 
usually slower. 
7. It controls 
activities that 
require long 
duration rather 
than speed. 


6. Sketch of Nervous System 


of 
Planaria:- 


7. A) Acromegaly: - 


It is the abnormal development 


of hands, 


feet, jaws etc. 


Or 


1. Acromegaly means large 


extremeties. 


2. In acromegaly: 


a. Lower jaw protrudes forward, 


sometimes 


as much as one half inch. 


b. The forehead slants forward 
because of 

of excessive development of 
supraorbital 

ridges. 
c. The nose increases to as much 
as twice 

normal size. 
d. The feet become very large. 
e. The fingers become extremely 
thickened 

so that hands develop a size 
almost twice 

normal. 
f. Changes in vertebrae occur 
which cause 

hunched back. 
g. Many soft organs such as 
tongue, liver, 

and especially the kidneys 
become 

greatly enlarged. 
B) Cause of Acromegaly: - 

Acromegaly is caused by 
excess 

production of somatotrohic 
hormone 

(STH), also called growth 
hormone 

(GH). 
8. Neurotransmitters with Two 

Examples: - 

See Gujranwala Board Answer 
No: 20 
9. A) Limbic System: - 

The limbic system is not a 
separate 

structure but a ring of 
forebrain 

structures that surround the 
brain stem 

and are interconnected by 
intricate 

neuron pathways. It includes 
parts of the 
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cerebrum (parts of the frontal 
lobe, 

temporal lobe, hippocampus, 
and 

amygdala), parts of the 
thalamus, and 

hypothalamus, several nuclei in 
the 

midbrain, and the neural 
patways that 

connect these structures. 
B) Two Functions of Limbic 
System: - 
1. It plays an important role in 
the 

formation of memories. 
2. It produces our most basic and 
primitive 

emotions, derives and 
behavior, 

including fear, rage, tanquility, 
hunger, 

thurst, pleasure and sexual 
responses. 
10. Neurotransmitters with Two 

Examples: - 

See Gujranwala Board Answer 
No: 20 
11. Some Commercial 
Applications of 

Gibberellins: - 
1. They are used to delay 
ripening and 

improve storage life of bananas 
and 

grape fruit. 
2. G3 is used in brewing industry 
to 

stimulate a- amylase 
production in 

barley and this promotes 
malting. 
3. They are used to break 
dormancy of 

buds and bring about the onset 
of 


flowering in many plants. 
4. Gibberellins are used to induce 
the 

growth of plants and increase 
the size of 

flowers. 
5. Applications of gibberellins 
increase the 

space between grapes 
developing large 

grapes. Thus they have been 
successfully 

used to produce larger 
seedless grapes. 
12. Resting Memebrane 
Potential: - 
1. When the axon is not 
conducting an 

impulse, voltmeter records a 

membrane potential equal to 
about - 

70mv, indicating that inside 
of the 

neuron is more negative than 
the 

outside. This is called the 
resting 

membrane potential. 
2. Nat--K* pump makes a small 
direct 

contribution to resting 
membrane 

potential (bout 20 % ) 
through its 

unequal transport of positive 
ions; it 

transports more Na‘ ions 
(i.e.three) 

out than K* (i.e.two) ions in. 
3. The primary role of the Nat-- 
K* pump 

is to actively maintain a 
greater 

concentration of Na* outside 
the cell 
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and and a greater 
concentration of K* 

inside the cell. These 
concentrations 

gradients tend to passively 
move 

K* out of the cell and Na* into 
the 

cell. Because the resting 
membrane is 

much more permeable to K* 
than to 

Na‘, hence more K* leaves 
the cell 

than Na* enters, resulting an 
excess of 

positive charge outside the 
cell. Thus 

80 % resting membrane 
potential is 

caused by the passive 
diffusion of K* 

and Na* down the 
concentration 

gradient. 
4. Large negative organic ions 
are much 

more inside the membrane 
than 

outside making inside more 
negative. 
5. When the resting membrane 
potential 

of -70 mv is achieved, no 
further net 

movement of K* and Na* 
takes place, 

because any further leaking 
of the ions 

down the concentration 
gradients is 

quickly reversed by the Na*-- 
Ke 

pump. 
13. Differences between 
Chemoreceptors 


and Mechanoreceptors: - 


Chemorecepto | Mechanorecep 
rs tors 
Chemoreceptors | Mechanorecepto 
detect rs detect stimuli 
chemicals of touch, 


dissolved in 
fluid medium 
surrounding 
them. 


Ethene: - 


pressure, 
hearing and 
equilibrium. 


14. Commercial Applications of 


See Gujranwala Board Answer 


No: 3 


DERA GHAZI KHAN 


BOARD 
Questions _ 


1. What is saltatory impulse? 


2009-A) 


(D.G.K.Board 


2. Define imprinting and instinct. 


2009-A) 


(D.G.K.Board 


3. Name growth stimulator and 


inhibitor in 
plants. 


2009-A) 


(D.G.K.Board 


4. What is active membrane 


potential? 


2010-A) 


(D.G.K.Board 


5. Define Chlorosis. 


2010-A) 


(D.G.K.Board 


6. Write the role of Amygdala. 


2010-A) 


(D.G.K.Board 


7. Distinguish dendron from axon. 


2011-A) 


(D.G.K.Board 


8. What do you know about 


saltatory 
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impulse? 
(D.G.K.Board 
2011-A) 
9. What is Chlorosis? How it is 
caused? 
(D.G.K.Board 
2011-A) 
10. Give commercial applications 
of 
Giberrellins. 
(D.G.K.Board Group-I- 
2012-A) 
11. What are the functions of 
Oxcytocin 
hormones? 
(D.G.K.Board Group-I- 
2012-A) 
12. Define habituation. Give its 
example. 
(D.G.K.Board Group-I- 
2012-A) 
13. What is adrenal cortex? Give 
its 
hormones as well. 
(D.G.K.Board Group-II- 
2012-A) 
14. Define diurnal rhthyms with 
example. 
(D.G.K.Board Group-lII- 
2012-A) 
15. Give path of nerve impulse 
through 
synapse. 
(D.G.K.Board Group-lII- 
2012-A) 
16. What is imprinting? 
(D.G.K.Board Group-I- 
2013-A) 
17. Give commercial applications 
of 
Gibberellins. 
(D.G.K.Board Group-I- 
2013-A) 
18. Differentiate between etilation 
and 
chlorosis. 


(D.G.K.Board Group-II- 
2013-A) 
19. What are commercial 
applications of 
Auxins? 
(D.G.K.Board Group-II- 
2013-A) 
20. What are the commercial 
applications of 
cytokinins? 
(D.G.K.Board (New Course) Group- 
1-2014-A) 
21. What is epilepsy? 
(D.G.K.Board (New Course) Group- 
1-2014-A) 
22. Define Receptors. Give their 
types. 
(D.G.K.Board (New Course) Group- 
1-2014-A) 
23. What are biorhthyms and 
diurnal 
rhthyms? 
(D.G.K.Board (New Course) Group- 
II-2014-A) 
24. Write four important roles of 
Ethene. 
(D.G.K.Board (New Course) Group- 
II-2014-A) 
24. Name hormones secreted by 
Islets of 
Langerhans and their role. 
(D.G.K.Board (New Course) Group- 
II-2014-A) 
Answers 
1. Saltatory Impulse: - 
See Lahore Board Answer No: 
10 (A) 
2. A) Imprinting 
See Lahore Board Answr No: 3 
B) Instinct: - 
1. Innate behavior is popularly 
referred to 
as instinct. 
2. Itis automatic, pre- 
programmed, inborn 
and genetically determined 
behavior. 
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3. Itis not learned and inflexible, 
ie. itisa 

stereotyped behavior not 
modified by 

experience. 
4. It can equip an animal with a 
series of 

responses advantageous for 
animals with 

little or no parental care. 
5. Most instincts are adaptive in 
nature and 

depend on the selection 
operating during 

the history of species. 
6. It evolves gradually and 
natural selection 

modifies it to fit the 
environment. 
7. Honey bees inherit the 
tendency to fly 

towards flowers to seek nectar 
and 

pollen. 
3. Names of Growth 
stimulator and 
Inhibitor in Plants: - 
Abscisic acid (ABA) 
Auxin 


a ao 


It is a temporary localized 
reversal of the 

polarity of membrane of nerve 
cell, 

which occurs when membrane 
is 

stimulated. During the action 
potential, 

the polarity of neve membrane 
first 

changes to +50 mv (i.e. 
depolarization) 

and then restores to -70 mv 
again (i.e. 


Active Membrane Potential: 


repolarization). This action 
potential is 

extremely rapid as it occurs 
only ina 

few milliseconds to happen. 
Or 

Action potentials are rapid 
changes in 

the membrane potential that 
spread 

rapidly along the nerve fiber 
membrane. 
2. Action potential is generated 
only after 

occurrence of stimulus of a 
threshold 

value. 
3. It initiates transmission of 
nerve 

impulse. 
4. It travels along an axon 
without a 

change in intensity. 
5. The successive stages of action 
potential 

are as follows: 
a. Resting stage: - 

This is the resting membrane 
potential 

before the action potential with 
-70 mv. 

The membrane is said to be 
polarized 

because of -70 mv negative 
membrane 

potential that is present. 
b. Depolariztion stage: - 

At this time, the sodium 
membrane 

suddenly becomes very 
permeable to 

sodium ions which rush into 
the interior 

of the axon resulting ina 
positive 
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potential of +50mv. This is 
called 

depolarization. 
c. Repolarization stage: - 

Within a few 10,000 ths of 
second after 

the membrane becomes highly 

permeable sodium channels 
begin to 

close and the potassium 
channels open 

more than normal. Now 
potassium ions 

move from inside the axon to 
outside the 

axon due to which action 
potential 

swings down from +50 to -70 
mv. This 

is called repolarization of 
membrane. 
5. Chlorosis: - 
1. Itis a condition in which plants 
take ona 

yellowish hue when they fail to 
form 


sufficient chlorophyll. 
2. It occurs if certain minerals, 
especially 


Magnesium and iron, are 
lacking in the 

soil. 
3. Chlorosis also occurs when 
insufficient 

light is available during 
germination. 
6. Role of Amygdala: - 

It produces sensation of 
pleasure, 

punishment, or sexual arousal 
when 

stimulated. It is also involved 
in the 

feelings of fear and rage. 
Or 


1. Effects of Amygdala mediated 
through 


Hypothalamus: - 
a. Increase or decrease in arterial 


pressure 
b. Increase or decrease in heart 
rate 
c. Increase or decrease in 
gastrointestinal 

mobility and secretion 
d. Secretion of various anterior 
pituitary 

hormones 
2. Direct Effects of Amygdala: - 
a. Reactions of reward and 
pleasure 
b. A pattern of rage, escape, 
punishment, 

severe pain and fear similar to 
rage 

pattern elicited from the 
hypothalamus 
c. Sexual activities that include 
erection, 

copulatory movements, 
ejaculation, 

ovulation, uterine activity, and 

premature labor. 
7. Dendron different from 
Axon: - 

See Lahore Board Answer No: 


9 
8. Saltatory Impulse: - 

See Lahore Board Answer No: 
10 (A) 
9. A) Chlorosis: - 

It is yellow appearance of 
leaves due to 

lack of chlorophyll. Or 

It is a condition in which plants 
take ona 

yellowish hue when they fail to 
form 

sufficient chlorophyll. 
B) Cause of Chlorosis: - 
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1. It occurs if certain minerals, 
especially 

Magnesium and iron, are 
lacking in the 

soil. 
2. Chlorosis also occurs when 
insufficient 

light is available during 
germination. 
10. Commercial Applications of 

Giberrellins: - 

See Sargodha Board Answer 
No: 11 
11. Functions of Oxcytocin 
Hormones: - 

See Multan Board Answer No: 
39 
12. Habituation with Example: - 
1. Itis the type of learned 
behavior in 

which animal stops responding 
toa 

repeated stimuli, which are 
neither 

beneficial nor harmful. 
2. Itis the simplest form of 
learning. 
3. Habituation does not involve 
acquisition 

of new responses but the loss 
of old 

ones. 
4. The loss of response can be 
useful in 

preventing a drain of energy. 
5. A snail crawling on a sheet of 
glass 

retracts into shell when glass 
is tapped. 

After a pause, it emerges and 
continues 

moving. A second tap causes 
retraction 

again but it emerges more 
quickly. 


Ultimately, tapping has no 
effect and 
snail ceases to respond. 
13. A) Adrenal cortex: - 
1. The outer layer of adrenal 
gland is 
called adrenal cortex. 
2. It works under the influence of 
ACTH of 
the anterior pituitary gland. 
3. Itis active all the times but 
especially so 
following shock or stress 
situations and 
infections. 
B) Hormones of Adrenal 
Cortex: - 
It produces a number of 
steroid 
hormones collectively termed 
as 
corticosteroid hormones. On 
the basis of 
their primary actions, these 
can be 
divided into three catagories: 
A. Mineralocorticoids ---- 
Aldosterone- 
Conserves the level of Na+ ions 
in the body by preventing their 
loss through kidney tubules 
B. Glucocorticoids -------- Cortisol-- 
Brings 
about an increase in blood 
glucose level 
mainly by its production from 
protein 
and antagonizing the action of 
insulin. 
C. Mineralo- as well as Gluco- 
corticoids--- 
Corticosterone---Increases 
blood glucose 
levels and regulates mineral 
ion balance. 
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D. Sex hormones ---------- 
Androgens--- 

Cause development of the 
secondary 

male characteristics. 
14. Diurnal Rhthyms with 
Example: - 

See Exercise Chapter No: 17 
Answer 

No: 1 
15. Path of Nerve Impulse 
through 

Synapse: - 
1. When an impulse reaches a 
synaptic 

knob, synaptic vescils within 
fuse with 

synaptic membrane, causing 
the release 

of neurotransmitter molecules 
into the 

synaptic cleft. 
2. The neurotransmitter 
molecules bind to 

the receptors on postsynaptic 
membrane. 
3. The neurotransmitter 
molecules trigger 

an action potential in the 
postsynaptic 

neuron, by causing changes in 
its 

permeability to certain ions. 
16. Imprinting: - 
1. The term imprinting was 
coined by 

Konard Lorenz in 1930, while 
studying 

ducklings. He found that 
ducklings 

and other prococial birds 
(those that can 

walk at hatching and do not 
stay in the 

nest) follow the first large, 
noisy object 


that see after hatching. 
Thereafter, they 

will continue to follow the 
same object 

even if their true mother is 
there. 
2. Imprinting is restricted toa 
brief 

sensitive period, just after 
hatching. 
17. Commercial Applications of 

Gibberellins: - 

See Sargodha Board Answer 
No: 11 
18. Differences between 
Etiolation and 

Chlorosis: - 

See Multan Board Answer No: 
21 
19. Commercial Applications of 
Auxins: - 

See Exercise Chapter No: 17 
Answer 

No: 5 
20. Commercial Applications of 

Cytokinins: - 

See Gujranwala Board Answer 
No: 4 
21. Epilepsy: - 

See Lahore Board Answer No: 
6 
22. A) Receptors: - 

Receptor is a cell, or neuron 
ending ora 

receptor organ that dects 
changes in the 

external and internal 
environment of the 

animal. 
B) Types: - 
1. Mechanoreceptors: - 

Mechanoreceptors detect 
stimuli of 

touch, pressure, hearing and 
equilibrium. 
2. Photoreceptors: - 
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They respond to stimuli of light 
for 

example in eyes, rods and 
cones. 
3. Chemoreceptors: - 

They are for smell, taste, and 
for blood 

oxygen, carbon dioxide, 
glucose, amino 

acids and fatty acids. They are 
found in 

tongue, nose and in the 
hypothalamus. 
4. Thermoreceptors: - 

These show response to cold 
and 

warmth. 
o. Nociceptors: - 

They produce the sensation of 
pain. 
23. A) Biorhthyms: - 
1. Biorhthyms or biological 
rhthyms are 

behavioral activities that occur 
at regular 

intervals. 
2. Biorhthyms are in organsims 
gene but 

the environement influences 
these 

rhthyms to some extent. 
3. Many organisms maintain 
internal 

rhthym or clock to predict the 
onset of 

the periodic changes and keep 
them 

prepared for these changes. 
4. The basic period of clock is 
innate. 
5. Some rhthyms are exogenous 
or driven 

solely by external events. 
6. Most rhthyms are endogenous 
meaning 

they are of internal origin. 


7. Many of these rhthyms are 
driven by an 

internal clock (endogenous) 
whose 

setting may be modified by 
external 

changes (exogenous). 
B) Diurnal Rhthyms: - 

Organsims exhibit periodic 
fluctuations 

that correspond to 
environmental 

changes. When these rhthyms 
occur with 

a frequency of about 24 hours 
they are 

called circadian rhthyms. They 
continue 

to run in the absence of 
external 

environmental factors. 
24. Four Important Roles of 
Ethene: - 
1. It inhibits the elongation of 
stems and 

roots (stem and root growth). 
2. It promotes fruit ripening. 
3. It accelerates leaf fall. 
4. It promotes flowering in 
pineapple. 

Or 

1. It promotes cell division in in 
wounded 

tissue, forming a mass of cells 
called a 

callus. 
2. It breaks dormancy of buds 
and seeds in 

some species. 
3. It also initiates flowering in 
some plants 

e.g. pineapple. 
4. It triggers ripening of the fruit. 
25. Names of Hormones 
secreted by Islets 
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of Langerhans and their 
Role: - 

See Lahore Board Answer No: 
PH 


SAHIWAL BOARD 
Questions 


1. Write down the commercial 
applications 
of auxins. 

(Sahiwal Board 
2013-A) 
2. What are effectors? Give 
examples. 

(Sahiwal Board 


2013-A) 
3. What are Neuroglia? Give their 
functions. 


(Sahiwal Board (New 
Scheme) 2014-A) 
4. What are neurotransmitters? 
Quote 
examples. 
(Sahiwal Board (New 
Scheme) 2014-A) 
5. Differentiate between gastrin 
and 
secretin hormones. 
(Sahiwal Board (New 
Scheme) 2014-A) 
Answers 
1. Commercial Applications of 
Auxins: - 
See Exercise Chapter No: 17 
Answer 
No: 5 
2. Effectors with Examples: - 
See Multan Board Answer 
No: 11 
3. Neuroglia and their 
Functions: - 
See Multan Board Answer No: 
15 
4. Neurotransmitters with 
Examples: - 


1. Neurotransmitter is the 
chemical 

messenger that is released 
from axon 

terminal of a neuron in 
response to an 

action potential and influences 
another 

neuron or an effector with 
which the 

neuron is anatomically linked. 
2. More than 60 different 
chemicals are 

known or suspected to 
functions as 

neurotransmitter. 
3. These are present in the CNS 
and PNS. 
4. These chemical messengers 
are 

primarily aminoacids or closely 
related 

compounds. 
5. Classical neurotransmitters are 
small 

molecules which are 
synthesized and 

packaged in the synaptic 
vesicles of 

presynaptic neuron. 
6. They are released by 
exocytosis into the 

synaptic cleft. 
7. They bind to receptor sites on 
the 

postsynaptic neuron and act on 

subsynaptic membrane of 
postsynaptic 

cell. 
8. When neurotransmitter 
molecules bind 

to receptors, they directly or 
indirectly 

cause ion channels to open or 
close, thus 
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changing the permeability of 
the 

postsynaptic membrane to 
certain ions. 
9. Neurotransmitters are quickly 
removed 

from synaptic cleft. 
10. Acetylcholine (ACh), 
norepinephrine 

(NE), dopamine, and serotonin 
are 

examples of neurotransmitters. 
5. Differences between Gastrin 


1. What changes occr in ovulation 
and 
menstruation during 
pregnancy? 
2. What is the difference between 
oogenesis and 
spermatogenesis? 
3. How is seed formed? 
4. What is the importance of seed 
in the life 
cycle of a plant? 


and 
Secretin Hormones: - 
Gastrin Secretin 
1. Itis 1. Itis 
produced by produced by the 
mucosa of duodenum. 


pyloric region of | 2. Itis 

the stomach. produced when 
2. Itis acidic food 
produced when _| touches the 
partly digested | lining of 
protein particles | duodenum. 
touch the lining | 3. It affects the 
of stomach. pancreas to 

3. It stimulates | produce and 
the secretion of | release 

gastric juice. pancreatic juice 
as well as rate 
of bile 
production in 
the liver. 


Answers 


1. Changes taking place in 


Ovulation 


and Manstration dring 


Pregnancy: - 


Ovulation and menstruation 


stop during 


pregnancy due to hormonal 


changes. 


2. Differences between 


Oogenesis and 


Chapter --18 
REPRODUCTION 
3SQS 


I) From Exercise: 


Questions 


Spermatogenesis: - 
Oogenesis 
Spermatogene 
Sis 
1. Itis the 1. Itis the 


production of 
female gametes 
(ova) by the 
meiosis and 
maturation. 

2. It occrs in 
the ovaries of 
females. 

3. It produces 
one egg or ovum 
per meiosis. 

5. It does not 
always go to 
completion. 


production of 
male gametes 
(sperms) by 
meiosis and 
maturation. 

2. It occrs in 
the testes of 
males. 

3. It produces 
four sperms or 
spermatozoa per 
meiosis. 

5. It always 
goes to 
completetion. 


3. Formation of Seed: - 
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After fertilization, the 
developing seeds 

are not only rich source of 
auxins and 

gibberellins, but also of 
cytokinins. 

These growth substances are 
mainly 

associated with development of 
the 

embryo and accumulation of 
food 

reserves in the seed. Or 

After fertilization the seed is 
formed as a 

result of changes taking place 
in the 

ovule with rich source of auxin, 

gibberellins and cytokinins: 
a. Diploid zygote develops into 
embryo 

consisting of hypocotyle (with 
radicle), 

epocicotyle (with plumule) and 

coteledons. 
b. The triploid endosperm 
nucleus divide 

mitotically to from endosperm 
tissue. In 

most flowering plants 
endosperm 

provides nutrients for the 
embryo while 

in many others, it disappears 
completely 

by the time the seed is mature. 
c. Integuments harden and 
become the seed 

coat of a seed. 
d. Haploid cells remaining in the 
embryo 

sac (antipodals, synergids, 
tube nucleus) 

degenerate. 
4. Importance of Seed in the 
Life 


Cycle of a Plant: - 
1. In seed, embryo is protected 
from 

drought and other unfavorable 

environmental conditions. 
2. Seed can easily be dispersed. 
3. Seed introduces the dormant 
phase in the 

life cycle of a plant that allows 
the 

embryo to survive until 
environmental 

conditions are favorable for 
further 

growth. 


II) From Punjab Boards: 


LAHORE BOARD 
Questions _ 


1. What is the role of placenta in 
man? 
(Lahore 
Board 2008-A) 
2. Differentiate between 
Oviparous and 
viviparous animals. 
(Lahore 
Board 2008-A) 
3. What are test tube babies? 
(Lahore 
Board 2009-A) 
4. What is ovoviviparous 
condition? 
(Lahore 
Board 2009-A) 
5. What is meant by cloning? 
(Lahore Board- 


2010-A) 
6. How identical twins differ from 
fraternal 
twins? 
(Lahore Board- 
2010-A) 


7. What is parthenocarpy? 
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(Lahore Board- 
2010-A) 
8. How lactation differ from 
gestation? 

(Lahore Board- 
2010-A) 
9. Define parthenocarpy. How it 
is 

artificially induced? 
(Lahore Board- 


2011-A) 
10. What is climactric and also 
give its 
role? 
(Lahore Board- 
2011-A) 


11. Give importance of 
photoperiodism in 
plants. 
(Lahore Board- 
2011-A) 
12. How oestrous cycle is 
different from 
menstrual cycle? 
(Lahore Board-Group-I- 
2012-A) 
13. Define vernalisation. 
(Lahore Board-Group-I- 
2012-A) 
14. What are ovoviviparous? Give 
an 
Example. 
(Lahore Board-Group-I- 
2012-A) 
15. Explain menopause and after 
birth. 
(Lahore Board-Group-II- 
2012-A) 
16. What is diplohaplontic life cycle 
in plants? 
(Lahore Board-Group-II- 
2012-A) 
17. Define diploid parthenogenesis. 
(Lahore Board-Group-I- 
2012-A) 


18. Name the types of plants 
according to 
photoperiodism. 
(Lahore Board-Group-I- 
2013-A) 
19. Differentiate between 
identical twins 
and fraternal twins. 
(Lahore Board-Group-I- 
2013-A) 
20. Write down at least two 
important 
measures to prevent AIDS. 
(Lahore Board-Group-I- 
2013-A) 
21. What is parthenocarpy?. Give 
an 
example? 
(Lahore Board-Group-lIl- 
2013-A) 
22. Give the differences 
between 
oviparous and viviparous 
animals. 
(Lahore Board-Group-lIl- 
2013-A) 
23. What is structure and function 
of corpus 
luteum? 
(Lahore Board-Group-Il- 
2013-A) 
24. Explain estrous cycle. 
(Lahore Board (Session- 
2012-14) 
Group-I- 
2014-A) 
25. What is meant by lactation? 
How it is 
controlled? 
(Lahore Board (Session- 
2012-14) 
Group-I- 
2014-A) 
26. How identical twins and 
fraternal twins 
are prodced? 
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(Lahore Board (Session- 
2012-14) 
Group-I- 
2014-A) 
27. What is Apomixis? 
(Lahore Board (Session- 
2012-14) 
Group-lII- 
2014-A) 
28. What are test tube baby? 
(Lahore Board (Session- 
2012-14) 
Group-II- 
2014-A) 
29. What is seed dormancy? Give 
its 
importance. 
(Lahore Board (Session- 
2012-14) 
Group-II- 
2014-A) 


Answers 
1. Role of Placenta in Man: - 
1. Placenta provides nutrients 
and 

oxygen for fetus from the 
mother 

blood. 
2. Placenta removes wastes and 
carbon 

dioxide from the fetus to 
maternal 

blood which the mother 
excretes. 
3. It also produces hormones 
that 

regulate pregnancy. Or 
1. Diffusion of oxygen through 
the 

placental membrane 
2. Diffusion of carbon dioxide 
through 

the placental membrane 
3. Diffusion of food stuff 
through the 


placental membrane 
4. Excretion of waste products 


through 


the placental membrane 
5. Secretion of following 


hormones in 


order to maintain pregnancy: 
a. Human chorionogonadotropin 


(hCG)-- 


Maintains corpus luteum of 


pregnancy 


b. Estrogen--- Stimulates 


growth of the 


myometrium, increasing 


uterine 


strength for parturition 


(birth) and 


helps the mammary gland for 


lactaton 


c. Prolactin--- Along with LTH 


(secreted 


by pituitary) stimulates 


mammary 


development in preparation 


for 
lactation. 


2. Differences between 


Oviparous and 


Viviparous Animals: - 


Oviparous 


Viviparous 


1. The animals 
which leave the 
body of mother 
as eggs are 
called 
Oviparous. 

2. Their eggs 
may or may not 
be surrounded 
by shell. 

3. Fertilization 
is external in 
some and 
internal in 
others. 

4. 


1. The animals 
which leave 
body of the 
mother (in sea 
horses, the 
father) at an 
advanced stage 
of development 
and give birth to 
young are called 
viviparous 
animals. 

2. Eggs are 
without shell. 

3. Fertilization 
is internal in all. 
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Development of 
their young take 
place outside 
the mother body 
in the laid eggs. 
5. During 
development, 
young obtain 
nourishment 
from the egg 
yolk. 


4. Their young 
develop inside 
the parent. 

5. Their young 
obtain 
nourishment 
directly from the 
mother’s body 
rather than from 


egg yolk 


3. Test Tube Babies: - 
1. Test tube baby isa 


technique, also 


called invitro fertilization, in 


which 


parental sperm and ovum is 


fertilized 


in vitro- outside the female 


body and 


then the zygote is implanted 


back into 


the mother uterus, placenta 
establishes and remaining 
development takes place in 


the body 


of the mother leading to 


normal birth. 


2. Parents which are unable to 


enjoy the 


normal process of 


fertilization and 


birth of their offspring due to 


some 


physiological and physical 
abnormalities in any two 


parents are 


being benefited with this 


method. 


4. Ovoviviparous Condition: - 
In some mammals like duck bill 
platypus, internal fertilization 


leads to 


internal development of young 


one ina 


shelled egg and when 
development is 

completed, shelled egg is laid 
which 

hatches to offspring. This is 
called 

Ovoviviparous condition. 
5. Cloning: - 
1. Cloning is the production of 
duplicate 

copies of genetic material 
(DNA), 

cells, entire multicellular 
organism, 

all derived from a common 
ancestor. 
2. A population of genetically 
identical 

individuals produced from a 
single 

parent is called a clone. 
3. In animals and especially 
among 

vertebrates, a nucleus from 
the 

somatic cell is removed and 

introduced into an egg cell, 
whose 

nucleus has been destroyed 
by ultra 

violet radiation. The egg with 

transplanted diploid somatic 
cell 

nucleus develops into an 
organism, 

genetically identical to the 
parent who 

has contributed the nucleus. 
4. The cloning of desirable 
animals such 

as prize bulls, race horses 
etc. might 

as useful as cloning of useful 
varities 

of plants. 
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6. Identical Twins different 


from 
Fraternal Twins: - 

Identical Fraternal 
Twins Twins 
1. They are 1. They are 
developed from | developed from 
one zygote, two zygotes, 
involving involving 


fertilization of 
single egg by a 
single sperm as 
normal. 

2. They have 
the same 
genotype, 
because the 
cells of two-cell 
embryo 
separate, and 
each cell 
develops into a 
complete 
organism. 

3. They must 
be of same sex. 
4. Sometimes, 
they may share 
a placenta and 
amnion. 

4, They are 
the product of 
asexual 
reproduction 
(mitosis). 


fertilization of 
two different 
eggs. 

2. As each egg 
is fertilized by a 
separate sperm 
hence the 
genotype of 
each zygote is 
different from 
the other. 

3. They need 
not be of the 
same sex. 

4. Each 
member of 
fraternal twin 
has its own 
placenta and 
amnion. 

4, They are 
the product of 
sexual 
reproduction. 


7. Parthenocarpy: - 
1. In some cases fruit 


development 


proceeds without fertilization 


and 


thus no seed formation takes 


place 


e.g. banana, pineapple and 


some 


varities of oranges and 


grapes. Such 


development is called 
parthenocarpy. 
2. Parthenocarpy is due to 
hormonal 

imbalance, usually high auxin 
levels 

occur in these ovaries. 
3. Itis sometime artificially 
induced for 

commercial purposes, by 
adding 

auxins as in tomatoes, 
peppers etc. 

Or 

1. The process in which fruit 
formation 

takes place without 
pollination and 

fertilization is called 
parthenocarpy 
2. Fruits formed as a result of 

parthenocarpy are called 

parthenocarpic fruits. 
3. Parthenocarpic fruits are 
always 

seedless. 
4. Parthenocarpic fruits are 
quite 

regularly produced in such 
cultivated 

plants as the banana, pine- 
apple, some 

grape and orange varities. 
5. In parthenocarpic plants 
developing 

embryo produces auxins that 

stimulate the ovary to 
develop into 


the fruit. 
6. Parthenocarpy can be 
induced by 


treating unpollinated flowers 
with 

IAA, or a closely related 
synthesized 

chemical. 
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8. Lactation different from 


Gestation: 

Lactation Gestation 
1. Itis the 1. Itis period 
period of starting from 


production and 
release of milk 
from mammary 
glands for the 
nourishment of 
new born baby. 
2. Its period in 
human female 
is about two 
years and 
depends upon 
the nursing of 
the baby. The 
more the infant 
nurses, the more 
milk is produced 
for the next 
feeding. 


conception upto 
the birth of a 
baby. 

2. The total 
gestation 
period in 
human female 
is usually about 
280 days (nine 
months). 


9. A) Parthenocarpy: - 
The phenomenon, in which 


fruit 


formation occurs in the 


absence of 


fertilization, is called 


parthenocarpy. 


Or 


Development of fruit without 
pollination and fertilization is 


called 


Parthenocarpy. Or 
Fruit setting in the absence 


of 


pollination is called 


Parthenocarpy. 


B) How Artificially Induced: - 
Parthenocarpy can artificially 


be 


induced by treating 


unpollinated 


flowers with IAA, or a closely 


related 


synthesized chemical. 
10. A) Climacteric: - 

It is a burst of respiratory 
activity 

which is associated with 
ethene 

production and fruit rpening. 
Or 
1. Itis a period of increased 
respiration. 
2. During climacteric, ripening 
fruits 

undergo an integrated set of 
changes, 

including a decline in organic 
acid, an 

increase in sugar content, 
softening 

and often a color change. 
3. During climacteric there is 
alsoa 

dramatic increase in ethene 

production. 
B) Role of Climacteric: - 

It helps in ripening of fruit. 
11. Importance of 
Photoperiodism in 

Plants: - 

Photoperiodism allows plants 
to 

reproduce synchromously and 
in the 

appropriate season. It is 
important for 

following seasonal changes in 
the 

growth: 
a. Production of flower 
b. Formation of bulbs and tubers 
c. Autumn leaf-fall in deciduous 
trees 
d. Formation of winter buds 
during late 

summer in deciduous trees 
e. Formation of runners in 
strawberry 
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plants 


12. Oestrous Cycle different 


from 


Menstrual Cycle: - 


Oestrous 
Cycle 


Menstrual 
Cycle 


1. Itis found in 
the females of 
all mammals 
except primates 
(monkeys, apes 
and humans). 

2. Oestrous 
cycle may occur 
only once a year 
in some 
mammals and in 
others twice a 
year and in 
some more 
often. 

3. All mammals 
with estrous 
cycle show 
degeneration of 
uterine wall 
between 
successive 
ovulation as 
primates, but 
changes are 
usually not so 
drastic that 
blood is lost. 

3. Mammals 
with estrous or 
heat period have 
mating desire 
only during that 
time. 


1. Itis found in 
the females of 
primates. 

2. In human 
female it occurs 
after 28 days. 

3. In menstrual 
cycle, ovulation 
occurs and if 
ovum is not 
fertilized and 
implanted in the 
uterus, uterine 
wall is broken 
down with the 
dischrge of 
blood, mucous 
and cellular 
debris through 
vagina. 

4. Mammals 
with menstrual 
cycle have the 
unusual habit of 
mating desire 
and breeding 
thorught the 
whole year. 


13. Vernalisation: - 
1. Biennial and perennial plants 


are 


stimulated to flower by 


exposure to low 


temperature. This is called 
vernalization. 
2. The low temperature is 
stimulated by the 

shoot apex of a mature stem or 
embryo 

of seed but not by the leaves as 
in 

photoperiodism. 
3. For some plants vernalisation 
is an 

absolute requirement. 
4. In some plants, vernalization 
simply 

assists in inducing flower. 
5. Temperature around 4 °C is 
found to be 

very effective. 
6. Vernalization stimulates the 
production 

of “Vernalin” hormone which 
induces 

vernalization. It is now 
believed that 

vernalin is nothing special but 
actually is 

gibberellin. 
7. It ensures reproduction at 
favorable 

times of year. 
8. It also ensures that members 
of the same 

species flower at the same 
time, 

encouraging cross pollination 
for genetic 

variability. 
4. Ovoviviparous with an 
Example: - 
1. Ovoviviparous is a type of 

development in which: 
a. Fertilization is internal 
b. Fertilized eggs are retained 
within the 

mother’s body. 
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c. Eggs are incubated within the 
mother’s 

body. 
d. Development of young occurs 
in the 

eggs. 
e. During development, young 
depend on 

stored yolk for their 
nourishment rather 

than on transfer of materials 
from the 

mother. 
f. Youngs are fully developed 
when they 

are hatched and released from 
the 

mother. 
2. Examples include: 
a. Many species of shark are 

Ovoviviparous. 
b. Some mammals like duckbill 
platypus 

and spiny ant-eater are 
Ovoviviparous. 
c. All native geckos and all but 
one species 

of native skinks are 
Ovoviviparous. 
d. Daphnia is an ovoviviparous 
animal 

living in ponds. 
15. A) Menopause: - 

The end or complete stop of 
the 

menstrual cycle is called 
menopause, 

after which the female stops 
producing 

the ova. Or 

The period during which 
ovulation fails 

to occur, menstruation stops 
and female 

sex hormones cease to produce 
is called 


Menopause. Or 

Between the age of 40-50, the 
ovaries of 

female cease to release ova or 
produce 

hormones. As a consequence, 
menstrual 

periods cease, the woman can 
no longer 

have children and sexual 
desire is 

gradually reduced. This is 
called 

Menopause. 
B) After Birth: - 

Within 10-45 minutes after 
birth, 

the uterus contracts and 
separates the 

placenta from the wall of the 
uterus and 

placaenta then passes out 
through 

vagina. This is called After 
birth. 

Bleeding, throughout this 
period, is 

controlled by the contraction of 
smooth 

muscle fibers which completely 

surround all blood vessels 
supplying the 

placenta. Average loss of blood 
is about 

350 cm’. Or 

The detaching of the placenta 
from the 

uterine wall and its expulsion a 
short 

time after the birth of the baby 
is called 

After Birth. Or 

During the succeeding 10 to 45 
minutes 

after birth of the baby, uterus 
continues 


273 |Page 


to contract to a smaller and 
smaller size, 

which causes a shearing effect 
between 

the walls of the uterus and the 
placenta, 

thus separating placenta from 
its 

implantation site which is 
passed out 

through vagina. This is called 
After 

Birth. Separation of the 
placenta opens 

the placental sinuses and 
causes 

bleeding. 
16. Diplohaplontic Life Cycle in 
Plants: - 

Diplohaplontic lfe cycle in plants 
is the life 

cycle in which diploid sporophyte 
and 

haploid gametophyte generations 
alternate 

with each other. 
17. Diploid Parthenogenesis: - 
1. Itis a type of parthenogenesis 
in which 

the egg producing cells of the 
female 

undergo a modified form of 
meiosis 

involving total non disjunction 
of 

chromosomes, they retain the 
diploid 

number of chromosomes. Egg 
(diploid) 

develops into young female. 
2. Itis found in aphids. 

18. Names of the Types of 

Plants 

according to 
Photoperiodism: - 


1. Short Day Plants (SDP), e.g. 
Strwberry 
2. Long Day Plants (LDP), e.g. 
Cabbage 
3. Day Neutral Plants (DNP), e.g. 
Cotton 
19. Identical Twins different 
from 

Fraternal Twins: - 

See Lahore Board Answer No: 
6 
20. Two Important Measures 
Preventing 

AIDS: - 
1. It can be prevented by 
avoiding sexual 

contact with carrier or 
diseased 

person. 
2. It can be prevented by 
adopting the 


hygienic conditions. Or 
1. Avoid sharing of blood- 
contaminated 


needles or syringes. Always 
use new 

sterilized needles. 
2. Avoid high risk sexual 
activities such 

as sex with many partners, 
anal 

intercourse etc. 
21. Parthenocarpy with 
Example: - 

See Lahore Board Answer No: 
7 
22. Differences between 
Oviparous 

and Viviparous Animals: - 
See Lahore Board Answer No: 

2 
23. A) Structure of Corpus 
Luteum: - 

It is a yellow glandular body 
formed from 
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ruptured follicles after release 
of egg. Or 
1. Corpus luteum means (corpus 
means 

“body”, luteum means “yellow”) 
yellow 

structure. 
2. Itis an ovarian structure that 
develops 

from a ruptured follicle after 
ovulation. 
3. It has abundant storage of 
cholesterol, 

giving it a yellow appearance. 
4. It becomes highly vascularized. 
5. Fully developed corpus luteum 
is about 

1.5 centimeters in diameter. 
6. LH promotes the development 
of corpus 

luteum. 
7. About 12 days after ovulation, 
corpus 

luteum loses its secretory 
function, 

yellowish lipid characteristic 
and 

degenerates. 
B) Function of Corpus Luteum: 

Corpus luteum secretes 
progesterone 

which develops the 
endometrium and 

make it receptive for the 
implantation of 

zygote (placenta formation). 
Or 

The function of corpus luteum 
is to 

secrete into the blood 
abundant 

quantities of progesterone 
along with 

smaller amounts of estrogen. 
Or 


It secretes estrogen and 
progesterone. 
24. Oestrous Cycle: - 
1. It is a reproductive cycle found 
in all 

females except humans. 
2. In this cycle: 
a. The estrogen prepares the 
uterus for 

conception. 
b. Follicle develops ova. 
c. Female needs a physical 
stimulus of 

mating for ovulation and 
exhibits the 

desire for mating. Female is 
said to be 

on heat. 
25. A) Lactation: - 

Production and release of milk 
from the 

breast is called lactation. 
Or 

Lactation is the production of 


milk by the 

cells of the alveoli of breast is 
called 

Lactation. Or 

It is the milk production by 
mammary 


Glands for nourishing young. 
B) Control of Lactation: - 

It is controlled by following 
hormones: 
1. Estrogen 
2. Progesterone 
3. Prolactin 
4. Leutotrophic hormone (LTH) 
5. Placental lactogen 
26. A) Production of Identical 
Twins: - 

After fertilization, zygote 
undergoes 

cleavage (cell division by 
mitosis). 
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When embryo is at two cell 
stage, the 

two blstomeres, instead of 
remaining 

together, may separate and 
behave as 

two independent zygotes, 
giving rise to 

two genetically identical twins. 
Or 

An egg is is fertilized as normal 
with a 

single sperm and the resulting 
zygote 

divides into two cells by 
cleavage. 

However these cells do not 
remain 

together, they separate and 
continue 

indepenedent development 
forming 

identical twins with same sex. 
B) Production of Fraternal 
Twins: - 

In some cases, two eggs are 
produced by 

the female and both these eggs 
are 

independently fertilized 
forming two 

zygotes. These zygotes develop 
into two 

genetical different fraternal 
twins. Or 

Sometimes a woman releases 
two ova 

when she ovulates. If both ova 
are 

fertilized, they may form twin 
embryos, 

each with its own placenta and 
amnion. 

Twins formed in this way are 
called 

fraternal twins. 


27. Apomixis: - 
1. Itis a form of parthenogenesis. 
2. In apomixis, diploid cell of the 
ovule 

(either from the nuccellus or 
megaspore) 

develops into a functional 
embryo in the 

absence of a male gamete. 
3. The rest of the ovule develops 
into the 

seed. 
4. The ovary develops into fruit. 
Or 
1. Itis the production of seeds 
without 

flowers being fertilized hence 
it is the 

asexual production of seeds. 
2. In apomixis, ovule matures into 
seed, 

ovary into fruit but the embryo 
in seed 

develops from a diploid cell in 
the ovule 

rather than from a diploid 
zygote 

(formed from the union of 
haploid 

gametes). 
3. Although seeds are produced 
asexually, 

they gain the advantage of 
their 

dispersal, an adaptation 
usually 

associated with sexual 
reproduction. 
3. Apomixis is found in potatoes, 
certain 

grasses (such as Kentuchy blue 
grass), 

dandelions, citrus trees, 
mango, 

blackberries and garlic. 
28. Test Tube Baby: - 
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1. Test tube babies is the 
method of 

fertilization of eggs in a test 

tube. 
2. In this method: 
a. The woman is given fertility 

drugs which cause her 
ovaries to 

release several mature ova 

simultaneously. 
b. Some of the oocytes are 
sucked from 

the ovary of the women befor 

ovulation. 
c. These eggs are fertilized 
outside her 

body in a laboratory dish, 
with the 

sperm taken from her 
husband. 
c. Eggs thus fertilized in vitro 
are 

allowed to develop for a few 
days in 

the laboratory. 
c. Embryos (dividing zygotes) 
are 

secreened for chromosome or 
gene 

abnormalities.. 
d. One or more of the dividing 
zygotes 

are then introduced into 
woman’s 

uterus by means of a tube 
inserted 

through the cervix. 
e. Usually, only one (or none) of 
the 

zygote develops though, 
ocassionally, 

there are multiple birth. 

The success rate of test tube 
babies is 

about 31 %. 
29. A) Seed Dormancy: - 


1. Seed dormancy is a special 
condition of 

rest in which the mbryo seases 
or limits 

its growth. Or 

Seed dormancy is a length of 
time in 

which embryo of seed has very 
low 

metabolic rate and is not 
growing and 

developing. 
2. Environmental signals both 
initiate and 

end seed dormancy. 
Temperature, water, 

and light are examples of such 
signals 
3. Seeds can remain dormant for 
hundreds 


of year. 
4. Favorable temperature, day 
length, and 


amounts of water can release 
seeds from 

a dormant state. 
B) Importance of Seed 
Dormancy: - 

Seed dormancy enables an 
embryo to 

survive the long periods of 
unfavorable 

environmental conditions, such 
as water 

scarcity or low temperature. 
This is of 

great survival importance to 
the plant in 

that it prevents the dormant 
seed from 

germinating in response to 
conditions 

such as warm spell in winter, 
which, 

although apparently favorable, 
are only 
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temporary. Or 

Seed dormancy is an important 
for plants 

because it ensures their 
survival in 

unfavorable conditions and 
allowing 


them to germinate when the 
chances of 

survival for the young plants 
are the 

greatest. 


GUJRANWALA BOARD 
Questions 


1. Explain the disease genital 
herpes. 
(Gjranwala Board 
2008-A) 
2. What are identical twins? 
(Gjranwala Board 
2008-A) 
3. What is tissue culturing? 
(Gjranwala Board 
2008-A) 
4. Differentiate between 
oviparous and 
viviparous. 
(Gjranwala Board 
2009-A) 
5. Explain apomixis. 
(Gjranwala Board 
2009-A) 
6. Explain the disease gonorrhea. 
(Gjranwala Board 
2009-A) 
7. What are spermatophytes? 
(Gjranwala Board 
2010-A) 
8. How implantation differs from 
gestation? 
(Gjranwala Board 
2010-A) 
9. Differentiate placenta from 
after birth. 


(Gjranwala Board 
2010-A) 
10. Define photoperiodism. 
(Gjranwala Board 
2011-A) 
11. What is diploid 
parthenogenesis? 
(Gjranwala Board 
2011-A) 
12. Give the role of oxytocin. 
(Gjranwala Board 
2011-A) 
13. What are phytochromes? 
(Gjranwala Board 
2012-A) 
14. What is the difference 
between 
oogenesis and 
spermatogenesis in 
humans? 
(Gjranwala Board 
2012-A) 
15. What is genital herpes? 
(Gjranwala Board 
2013-A) 
16. Differentiate between short 
day plants 
and long day plants. 
(Gjranwala Board 
2013-A) 
17. What is corpus luteum? Give 
its 
function. 
(Gjranwala Board 
2013-A) 
18. What is Apomixis? 
(Gjranwala Board (New 
Scheme) 


(2014-A) 
19. Compare Oviparous with 
Viviparous. 

(Gjranwala Board (New 
Scheme) 


(2014-A) 
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20. Differentiate between identical 
and 
fratemal twins. 
(Gjranwala Board (New 
Scheme) 


(2014-A) 


21. What is tissue culture? Explain. 


(Gjranwala Board (New 
Scheme) 


(2014-A) 
22. What is menopause? At what 
age it 
starts? 
(Gjranwala Board (New 
Scheme) 


(2014-A) 
23. Write a note on test tube 
babies. 

(Gjranwala Board (New 
Scheme) 


(2014-A) 
Answers 
1. Genital Herpes: - 
1. Itis caused by a herpes 
simplex type 2 

virus. 
2. Itis transmitted by sexual 
contact. 
3. In infected pregnant woman, 
virus can 

be transmitted to infant during 
birth. 
4. It causes infection of genitalia. 
5. It produces genital soreness 
and ulcers in 

the infected area. 
6. It can cause damage to eyes 
and CNS of 

the infant of the infected 
woman. 
2. Identical Twins: - 


1. Identical twins are products of 
mitosis. 
2. They are produced asexually. 
3. They are formed when a single 
fertilized 

egg at two cell stage of 
cleavage (cell 

division) splits into two 
separate 

blastomeres, behaving as two 

indepenedent zygotes and 
giving rise to 

two new individuals. 
4. They have identical genetic 
make up. 
5. They have same sex. 
6. They usually share a placenta 
and 

amnion. 
3. Tissue Culturing: - 
1. Process of growing tissue 
artificially in 

liquid medium in laboratory 
glasswares 

is called tissue culture. 
2. In tissue culture technique in 
plants, 

cambium tissue excised from 
plants can 

be stimulated by addition of 
nutrients, 

cytokinins, and IAA (indole 
acetic acid). 

These cells show continued 
growth and 

differentiate into a new plant, 
genetically 

identical to their parents. 
2. Tissue culture is now widely 
used for the 

rapid proagation of desired 
varities or for 

varities difficult to propagate 
by 

cuttings. 
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3. Similar techniques have been 
developed 

for the tissue culture of animal 
cells. 

Or 

1. Tissue culture is the growth of 
a tissue in 

artificial liquid or solid culture 
medium. 
2. Tissue culture is a form of 
cloning in 

which cells in culture divide 
mitotically 

and each cell recieves the 
diploid set of 

chromosomes. 
3. Using the technique of tissue 
culture, 

large numbers of plants can be 
produced 

from small amounts of tissue. 
4. Differences between 
Oviparous and 

Viviparous: - 

See Lahore Board Answer No: 
2 
5. Apomixis: - 

See Lahore Board Answer No: 
27 
6. Gonorrhea: - 
1. Itis caused by a gram positive 
bacterium 

Neisseria gonorrhoeae. 
2. The bacterium mainly affects 
the 

mucous membrane of 
urinogenital tract. 
3. New born infants acquire eye 
infection if 

they pass through the infected 
birth 

canal. 
4. Itis highly contagious through 
sexual 

contacts. 
7. Spermatophytes: - 


1. Spermatophytes are seed 


producing 
plants. 
2. Spermatophytes are divided 
into two 
major groups, gymnosperms 
and 
angiosperms. 
8. Implantation different from 
Gestation: 
Gestation 
Implantation 
It is the It is the 
attachment of period of 
embryo of about | growth and 


128 cells called 
blastocyst in the 
thickened lining 
of the uterus for 
further growth 
and 


development of 
a fetus in the 
uterus of a 
mammal upto 
birth afer 
implantationof 


development.. the embryo. 
9. Placenta different from 
After birth: - 

Placenta After birth 
1. Placenta is 1. Itis the 
the tissue detaching of the 


attaching the 
embryo to the 


placenta from 
the uterine wall 


wall of the and its expulsion 

uterus. a short 

2. Itis the start | time after the 

of pregnancy. birth of the 
baby. 
2. Itis the end 
of pregnancy. 


10. Photoperiodism: - 
1. Itis the response of organism 


to the 


relative duration of day and 


night. Or 


It is the influence of the 


relative lengths 


of day and night in the 


activities of an 
organism. 
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2. The length of the day or, under 
artificial 

conditions, period of exposure 
to light is 

called photoperiod. 
3. Initiation of flowering at the 
shoot apical 

meristem is one of several 
physiological 

activities that are 
photoperiodic in many 

plants. 
4. Plants are classified into three 
main 

groups---short-day, long-day 
and day- 

neutral—on the basis of 
photoperiodism 

affects. 
5. Night length rather than day 
length is the 

important factor in inducing 
flower. 
6. Measurement of the night 
length 

by plants involves a circadian 
clock. 
7. The main photoreceptor for 

photoperiodism and many 
other-light 

initiated plant responses is 
photochrome, 

a blue-green pigmented 
protein. 
8. Phytochromes exist in two 
forms Peco 

and P7309. Peso is converted to 
P7309 by red 

light and the reverse reaction 
is brought 

about by far-red light. 
9. Bilogical clock once 
stimulated, causes 

production of chemical 
messanger. 


10. Floreign is the chemical signal 
or 

messanger that stimulates 
flowering, 

transmitted from leaves to 
meristems via 

phloem. Or 

Photoperiodism is any 
response of the 

plant to the relative lengths of 
daylight 

and darkness. Initiation of 
flowering at 

the shoot apical meristem is 
one of the 

several photoperiodic activities 
that are 

photoperiodic in many plants. 
Plants are 

classified into three main 
groups---short- 

day, long-day and day-neutral 
—on the 

basis of how photoperiodism 
affects 

their transition from vegetative 
growth 

to flowering. 
11. Diploid Parthenogenesis: - 

See Lahore Board Answer No: 
17 
12. Role of Oxytocin: - 
1. It stimulates contraction of the 
uterine 

smooth muscle to help expel 
the infant 

during childbirth. 
2. It promotes ejection of the milk 
from the 

mammary glands (breasts) 
during breast- 

feeding. 
13. Phytochromes: - 
1. Phytochromes are blue light 
sensitive 

pigments. 
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2. Phytochromes exist in two 
forms Peco 

and P730. Peso is converted to 
P7730 by red 

light and the reverse reaction 
is brought 

about by far-red light. 
3. The presence of either from 
provides the 

plants with a means of 
detecting whether 

it is a light or dark 
environment. 
4. The rate at which P730 is 
converted to 

Peeo provides the plant with a 
clock for 

measuring the duration of 
darkness. 
5. The biological clock once 
stimulated 

causes production of florigen 
hormone 

in leaves, which travels 
through phloem 

to the floral buds, initiating 
flowering. 

Or 

1. Phytochrome is blue-green 
pigment that 

absorbs the light stimulus in 
many light- 

mediated processes, such as 
induction of 

flowering. 
2. Itis adimer, consisting of two 

polypeptide chains, one of 
which is 

synthesized in the chloroplasts. 
3. A unique property of 
phytochrome is 

that it exists in photo- 
reversible states, 

Peso and P730. Peso is converted 
to P730 


by red light and reverse 
reaction is 

brought about by far red light. 
4. Phytochrome is involved in 
flowering. 

The active form (P730) interacts 
with the 

oscillator (internal clock) to 
measure the 

length of the dark period and 
triggers 

flowering. 
5. Itis also involved in a number 
of other 

plant growth processes such as 

germination of some kinds of 
seeds 
14. Differences between 
Oogenesis and 

Spermatogenesis: - 

See Exercise Chapter No: 18 
Answer 

No: 2 
15. Genital Herpes: - 

See Gujranwala Board Answer 
No: 1 
16. Differences between Short 


Day Plants 
and Long Day Plants: - 
Short Day Long Day 
Plants Plants 


1. They require |1. They rquire 
short days and long days and 
long nights. short nights. 

2. They flower | 2. They flower 


when when 
photoperiod is photoperiod 
less than a exceeds a 
certain critical certain critical 
daylength daylength 
(CDL). (CDL). 


3. Dark period | 3. Dark period 
must be longer | must be shorter 
than some than some 
critical length. critical length. 
4. Short day 4. Long day 


282 |Page 


plants are 
actually long 
night plants. 
5. They are 
typically 
autumn- 


flowering plants. 


6. They are 
frequently of 
tropical or 
subtropical 
origin. 

7. Xanthium 
(cocklebur), 
chrysanthemum, 
soyabean, 
tobacco and 
strawberry are 
examples. 


plants are really 
short night 
plants. 

5. They 
typically include 
Many spring and 
early summer 
flowering plants. 
6. They are 
usually of 
temperate 
origin. 

7. Hyoscyamus 
(henbane), 
cabbage, 
snapdragon, 
spring wheat 
and spring 
barley are 
examples. 


17. Corpus luteum and its 


Function: - 


See Lahore Board Answer No: 


23 
18. Apomixis: - 


See Lahore Board Answer No: 


af 


19. Comparison of Oviparous 


with 


Viviparous: - 


See Lahore Board Answer No: 


2 


20. Differences between 


Identical and 


Fratemal Twins: - 
See Lahore Board Answer No: 


6 


21. Tissue Culture: - 
See Gujranwala Board Answer 


No: 3 


22. A) Menopause: - 
The end or complete stop of 


the 


menstrual cycle is called 


menopause, 


after which the female stops 
producing 

the ova. 
B) Menopause at which Age 
Starts: - 

Menopause starts at the age of 
40 or 45. 
23. Test Tube Babies: - 

See Lahore Board Answer No: 
3 


MULTAN BOARD 
Questions _ 


1. What is Follicle Atresia? 
(Multan Board 

2008-A) 

2. Define the term Vernalisation. 
(Multan Board 


2008-A) 
3. Write a short note on 
Parthenocarpy. 

(Multan Board 
2008-S) 


4. Write about Gonorrhea. 
(Multan Board 
2008-S) 
5. What are Grnital herpes? 
(Multan Board 
2009-A) 
6. What are the advantages of 
Photoperiodism and 
Vernalization. 
(Multan Board 
2009-A) 
7. What is the importance of 
Vernalisation 
in agriculture? 
(Multan 
Board 2009-S) 
8. Define ovulation. 
(Multan Board 
2010-A) 
9. Define Photoperiodism. 
(Multan Board 
2010-A) 
10. Explain Seed Dormancy. 
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(Multan Board 
2010-A) 
11. Write a note on Syphilis. 

(Multan 
Board 2010-S) 
12. Where is florigen produced in 
plants? 

Write its role. 

(Multan 
Board 2010-S) 
13. What is Apomixis? 

(Multan Board 
2011-A) 
14. Write about the Gonorrhea 
disease. 

(Multan Board 
2011-A) 
15. Differentiate between 
Oviparous and 

Viviparous. 

(Multan Board 
2011-A) 
16. Define Vernalization. 

(Multan Board 
2011-S) 
17. Differentiate between Identical 
Twins 


and Triplets. 
(Multan Board 
2011-S) 
18. Apomixis is a form of 
parthenogenesis. 
Discuss. 
(Multan Board 
2011-S) 


19. What is After Birth? (M.B 
2012) 

(Multan Board 
2012-A) 
20. What are Test Tube Babies. 
(M.B 2012) 

(Multan Board 
2012-A) 
21. Differentiate between 
Oviparity and 

Viviparity. 


(Multan Board 
2012-A) 
22. What is genital herpes? 
(Multan Board 
2012-S) 
23. Define parthenocarpy with 
examples. 
(Multan Board 
2012-S) 
24. Write a short note on 
Vernalization. 
(Multan 
Board 2012-S) 
25. Differentiate between 
parthenocarpy and 
parthenogenesis. 
(Multan Board 
2013-A) 
26. Differentiate between identical 
and 
fraternal twins. 
(Multan Board 
2013-A) 
27. Define cloning. Describe briefly 
cloning 
technique in vertebrates. 
(Multan Board 
2013-A) 
28. What is Follicle Atresia? 
(Multan Board 
2013-S) 
29. Differentiate between 
Oviparous and 
Viviparous. 
(Multan Board 
2013-S) 
30. Define Parthenocarpy with 
examples. 
(Multan Board 
2013-S) 
31. What is Genital Herpes? 
(Multan Board (New Scheme) 
2014-A) 
32. What are Oviparous and 
Viviparous 
animals? 
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(Multan Board (New Scheme) 
2014-A) 
33. Define Parthenocarpy with 
examples. 
(Multan Board (New Scheme) 
2014-A) 
34. What are Viviparous Animals? 
(Multan Board (Old Scheme) 
2014-A) 
35. What are Fraternal Twins? 
(Multan Board (Old Scheme) 
2014-A) 
36. Name different methods of 
asexual 
reproduction: 
(Multan Board (Old Scheme) 
2014-A) 
Answers 
1. Follicle Atresia: - 
Only one of many developing 
follicles 
continue to grow with its 
primary 
oocytes while the rest 
breakdown by a 
degenerative process known as 
follicle 
atresia. 
2. Vernalisation: - 
See Lahore Board Answer No: 


3. Parthenocarpy: - 
See Lahore Board Answer No: 


4. Gonorrhea: - 
See Gujranwala Board Answer 
No: 6 
5. Genital Herpes: - 
See Gujranwala Board Answer 
No: 1 
6. Advantages of 
Photoperiodism and 
Vernalization: - 
1. They ensure reproduction at 
favorable 


times of year. 
2. They also ensure the members 
of the 

same species flower at the 
same time, 

encouraging cross-pollination 
ensuring 

genetic variability. 
7. Importance of Vernalisation 
in 


Agriculture: - 
1. Vernalisation has found great 
application 


in Russia and other contries in 
the 
development of crop 


production. 
2. Pine seeds are chilled during 
germination. 


3. Turnip, sugar beet, etc. flower 
after 

exposing to cold winter. 
8. Ovulation: - 
1. Itis the release of an ovum 
from the 

ovary. Or 

The process in which graffian 
follicle of 

the ovary ruptures and the 
mature ovum 

is released is called Ovulation. 
Or 

The process in which follicle 
bursts and 

releases the ovum with its 
coating of 

cells into funnel of oviduct is 
called 

ovulation. 
2. It occurs 14 days after the 
onset of 

menstruation. 
3. LH causes ovulation. 
9. Photoperiodism: - 

See Gujranwala Board Answer 
No: 10 
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10. Seed Dormancy: - 
1. Seed dormancy is a special 
conditions of 

rest, which unables an embryo 
to survive 

the long periods of unfavorable 

environmental, such as water 
scarcity or 

low temperature. 
2. During this period of rest 
embryo ceases 

or limits its gowth. 
3. This is of great survival 
importance to 

the plant in that it prevents the 
dormant 

seed from germinating in 
response to 

conditions such as warm spell 
in winter, 

which, although apparently 
favorable, 

are only temporary. 
4. Germination or resumption of 
normal 

growth by a dormant embryo 
requires 

certain, very precise 
combination of 

environmental cues, to avoid 
any 

accidental stimulus which may 
prove 

fatal later on. 
11. Syphilis: - 
1. Itis caused by a spirochaete 
Treponema 


pallidum. 
2. It damages the reproductive 
organs, 


eyes, bones, joint, central 
nervous 

system, heart and skin. 
3. Sexual contact is the major 
source of its 

transmission. 


12. A) Where Florigen 
Produced: - 

Florigen is produced in leaves. 
B) Role of Florigen: - 

It initiates flowering. 
13. Apomixis: - 

See Lahore Board Answer No: 
20 
14. Gonorrhea: - 
1. Itis a disease caused by a 
bacterium 

Neisseria gonorrhoeae. 
2. The bacterium is introduced in 
the body 

through sexual contact, usually 
through 

genital and oral contact. 
3. An infected mother can 
transmit these 

bacteria to her baby while he 
or she is 

being delivered. 
4. The bacteria cause wounds in 
genital 

tubes. 
5. Infected male experience 
buring 

sensation during urination with 

discharge of white pus from 
urethra. 
6. The oviducts of infected 
females become 

damaged and blocked. If 
untreated can 

cause infertility in females. 
7. The babies which pass through 
birth 

canal of infected mother more 
often 

suffer from eye infections and 
can 

become blind if not treated 
immediately. 
15. Differences between 
Oviparous and 

Viviparous: - 
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See Lahore Board Answer No: 
2 
16. Vernalization: - 
1. Itis the induction of flower by 
period of 

cold. 
2. Chilling (period of cold) acts 
directly on 

the apical meristem. 
3. Many plants have a 
vernalization 

requirement for flowering. For 
example, 

in carrots, swedes, and other 
biennials, 

the first year’s growth is 
vegetative in 

which they store energy 
reserves. 

Flowering occurs on the 
second year, but 

only if the plant is first 
subjected to 

several weeks of cold (1-7 °C, 
usually 

4 °C), and some biennials fail 
to flower 

in the second year if the winter 
is too 

mild. 
4. Avernalisation requirement is 
not 

limited to mature plants. It is 
necessary 

for some seeds also. The cold 
has to be 

applied just as the radicle 
starts to 

emerge, and it should be 
continued for 

several weeks, A temperature 
about 

freezing (1-10 °C) is required. 
a. Pine seeds, for example, will 
not 


germinate if not exposed to 


cold 
treatment. 


b. Seeds of winter annuals, such 


as some 


cereal varieties sown in the 


autumn, 


flower the following spring. If 
previously soaked seeds are 


chilled, they 


can be planted in the spring 


and flower 


the same year. 


5. Some plants require chilling 


followed by 


appropriate photoperiods to 


flower. 


Henbane, an introduced weed, 


requires 


long days to flower, but only if 


these are 


preceded by chilling. 
17. Differences between 


Identical Twins 


and Triplets: - 


Identical 
Twins 


Triplets 


1. Sometimes 
two blastomeres 
of a fertilized 
egg at early 
stage of 
cleavage 
separate. These 
develop into two 
separate 
embryos giving 
rise to identical 
twins. 

2. They are 
genetically 
identical to each 
other. 

3. They must 
be of same sex. 
4. They are 


1. Sometimes a 
woman releases 
three ova when 
she ovulates. If 
all these ova are 
fertilized, they 
may form three 
embryos, giving 
rise to triplets. 
2. They are all 
genetically 
different from 
one another. 

3. They need 
not be of same 
Sex. 

4, They are 
product of 
sexual 
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product of 
asexual 
reproduction 
(mitosis). 


reproduction. 


18. Apomixis, a form of 
Parthenogenesis: 

Apomixis is a form of 
parthenogenesis 

because embryo in seeds 
develops from 

a diploid cell in the ovule 
rather than 

from a diploid zygote that 
forms from 

the union of haploid gametes. 
19. After Birth: - 

See Lahre Board Answer No: 


place outside 
the mother body 
in the laid eggs. 
5. During 
development 
young obtain 
nourishment 
from the egg 
yolk. 


egg yolk 


15 (B) 


20. Test Tube Babies: - 
See Lahore Board Answer No: 


3 


21. Differences between 


Oviparity and 
Viviparity: - 


Oviparity 


Viviparity 


1. Oviparity is 
found in some 
bony fish, most 
reptiles, some 
cartilaginous 
fish, some 
amphibians, a 
few mammals, 
and all birds. 

2. Eggs may or 
may not be 
surrounded by 
Shell. 

3. Fertilization 
is external in 
some and 
internal in 
others. 

4. 

Development of 
young take 


1. Viviparity is 
found in most 
cartilaginous 
fish, some 
amphibians, a 
few reptiles, and 
almost all 
mammals. 

2. Eggs are 
without shell. 

3. Fertilization 
is internal in all. 
4. Young 
develop inside 
the parent. 

5. The young 
obtain 
nourishment 
directly from the 
mother’s body 
rather than from 


22. Genital Herpes: - 

See Gujranwala Board Answer 
No: 1 
23. Parthenocarpy with 
Examples: - 

See Lahore Board Answer No: 
7 
24. Vernalization: - 

See Lahore Board Answer No: 
13 
25. Differences between 
Parthenocarpy 

and Parthenogenesis: - 
26. Differences between 
Identical and 

Fraternal Twins: - 

See Lahore Board Answer No: 
6 
27. A) Cloning: - 

Cloning is the production of 
duplicate 

copies of genetic material 
(DNA), 

cells, entire multicellular 
organism, 

all derived from a common 
ancestor. 
B) Cloning Technique in 
Vertebrates: - 

In animals and especially 
among 

vertebrates, a nucleus from 
the 

somatic cell is removed and 

introduced into an egg cell, 
whose 
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nucleus has been destroyed 
by ultra 

violet radiation. The egg with 

transplanted diploid somatic 
cell 

nucleus develops into an 
organism, 

genetically identical to the 
parent who 

has contributed the nucleus. 
28. Follicle Atresia: - 

See Multan Board Answer No: 
1 
29. Differences between 
Oviparous and 

Viviparous: - 

See Lahore Board Answer No: 
22 
30. Parthenocarpy with 
Examples: - 

See Lahore Board Answer No: 
i 
31. Genital Herpes: - 

See Gujranwala Board Answer 
No: 1 
32. A) Oviparous Animals: - 

In terrestrial conditions 
fertilization is 

internal. Sperms are lodged in 
the female 

body where fertilization 
occurs. This 

may lead to external 
development as in 

reptiles and birds. They lay 
shelled eggs 

to protect the developing 
embryo from 

harsh terrestrial conditions. 
Such 

animals are called oviparous. 
Or 
1. The animals, which lay eggs 
and in 

which the whole development 
proceeds 


within the egg, are known as 
Oviparous 

animals and the condtion is 
called 

oviparity. 
2. Some bony fish, most reptiles, 
some 

cartilaginous fish, some 
amphibians, a 

few mammals, and all birds are 

oviparous animals. 
3. In most bony fishes, 
fertilization is 

external. Fertilization is also 
external in 

most amphibians. Most reptiles 
and all 

birds practice internal 
fertilization. 
4. Eggs of fishes and amphibians 
are non- 

shelled while those of reptiles 
and birds 

have calcareous shell. 
B) Viviparous Animals: - 

In mammals internal 
fertilization leads 

to internal development and 
the 

development of the embryo is 

accompalished inside the 
female body, 

which gives birth to young one- 
such 

animals are called oviparous. 
Or 
1. The animals in which the whole 

development of the young ones 
proceeds 

inside the body of the mother 
and 

mother eventually gives birth 
to the 

young ones, are called 
Viviparous 
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animals while the condition is 
known as 

viviparity. 
2. Most cartilaginous fish, some 

amphibians, a few reptiles, and 
almost 

all mammals are viviparous 
animals. 
3. Young leave the body of the 
mother (in 

sea horses, the father) at an 
advanced 

stage of development, 
obtaining nutrient 

from the parent before birth. 
4. Young are nourished inside the 
mother 

as well as protected. 
5. In some cases nutrients are 
secreted by 

the lining of the female 
reproductive 

tract and diffuse across to 
embryo. 

In some species nutrients are 
delivered 

to the embryo by means of a 
vascular 

connection, a placenta. 
33. Parthenocarpy with 
Examples: - 

See Lahore Board Answer No: 
7 
35. Fraternal Twins: - 

In some cases, two eggs are 
produced by 

the female and both these eggs 
are 

independently fertilized 
forming two 

zygotes. These zygote develop 
into new 

offsring, but with their 
different genetic 

combinations. Such a twins are 
called 


identical twins. They are 


produced 
sexually. Or 
Sometimes a woman releases 
two ova, 


when she ovulates. If both ova 
are 

fertilized, they may form twin 
embryos, 

each with its own placenta and 
amnion. 

Because twin come from two 
separate 

ova, each fertilized by different 
sperm, it 

is possible to have a boy and 
girl. Twins 

formed in this way are called 
Fraternal 

twins. 
36. Names of Different Methods 
of 
Asexual Reproduction: - 
Natural: - 
Fission 
Budding 
Regeneration 
Apomixis 
Parthenocarpy 
Parthenogenesis 
Artificial: - 
Cloning 
Tissue culture 
Parthenocarpy 


AHAWALPUR BOARD 
Questions _ 


1. What is menopause? 
(Bahawalpur 


Gy o> eon ie Oo bens 


Board 2008-A) 

2. Explain the disease syphilis. 
(Bahawalpur 

Board 2008-A) 

3. Write a short note on seed 

dormancy. 
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(Bahawalpur 
Board 2008-S) 
4. Write shortly on Vernalisation. 
(Bahawalpur 
Board 2008-S) 
5. Differentiate between Identical 
Twins 
and Fraternal Twins. 
(Bahawalpur 
Board 2009-S) 
6. State the significance of 
Testosterone in 
humans. 
(Bahawalpur 
Board 2009-S) 
7. What is Diplohaplontic Life 
Cycle? 
(Bahawalpur 
Board 2010-A) 
8. Discuss Ovoviviparous 
condition. 
(Bahawalpur 
Board 2010-A) 
9. How will you explain “After 
Birth”? 
(Bahawalpur 
Board 2010-A) 
10. What is Pollen Tube? Give its 
importance in plants. 
(Bahawalpur 
Board 2010-S) 
11. Write the significance of 
Vernalization. 
(Bahawalpur 
Board 2010-S) 
12. Write the disadvantages of 
Asexual 
Reproduction. 
(Bahawalpur 
Board 2010-S) 
13. Define Apomixis. 
(Bahawalpur 
Board 2011-A) 
14. Give two disadvantages of 
Cloning. 


(Bahawalpur 
Board 2011-A) 
15. Differentiate between 
Lactation and 
Gestation. 
(Bahawalpur 
Board 2011-A) 
16. Define Seed Dormancy. 
(Bahawalpur 
Board 2012-A) 
17. Define Labour Pain. 
(Bahawalpur 
Board 2012-A) 
18. Why seed plants are 
predominantly 
present all around us? 
(Bahawalpur 
Board 2012-A) 
19. Explain After Birth? 
(Bahawalpur 
Board 2013-A) 
20. What is Diploid 
Parthenogenesis and 
give its example. 
(Bahawalpur 
Board 2013-A) 
21. Define Climacteric and give its 
example. 
(Bahawalpur 
Board 2013-A) 
22. Briefly describe Vernalization 
(Bahawalpur Board (New 
Scheme) 2014-A) 
23. How test tube babies are 
produced? 
(Bahawalpur Board (New 
Scheme) 2014-A) 
24. What is the cause and effect of 
Syphilis? 
(Bahawalpur Board (New 
Scheme) 2014-A) 
Answers 
1. Menopause: - 
See Lahore Board Answer No: 
15 
2. Syphilis: - 
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1. Itis caused by a spirochaete 
Treponema 

pallidum. 
2. Usual source of transmission is 
genital 

and mucous lesion. Congenital 

transmission is also found in 
syphilis. 
3. Syphilis has many stages 
typically 

separated by latent periods. In 
the early 

stages of syphilis there are 
painless skin 

and bone lesions. The 
spirochetes almost 

certainly become blood-borne 
early in 

the infection and therefore 
reach all 

tissues of the body In the late 
stages 

there are destructive lesions of 
skin, 

bone, and other tissues and 
lesions of the 

heart and brain. Death results 
in 5-10 % 

of untreated cases. 
3. Seed Dormancy: - 

See Multan Board Answer No: 
10 
4. Vernalization: - 

See Lahore Board Answer No: 
13 
5. Differences between 
Identical Twins 

and Fraternal Twins: - 

See Lahore Board Answer No: 
6 
6. Significance of 
Testosterone in 

Humans: - 
1. It is essential for the successful 

production of sperms. 


2. It controls the development of 
male 
secondary sexual 
characteristics during 
puberty. Or 
1. It initiates the development of 
sex 
organs in the fetus. 
2. It brings about development of 
the male 
secondary sexual 
characterisitics. 
3. It promotes sex derive. 
7. Diplohaplontic Life Cycle: - 
See Lahore Board Answer No: 
16 
8. Ovoviviparous Condition: - 
See Lahore Board Answer 
No:14 
9. After Birth: - 
See Lahre Board Answer No: 
15 (B) 
10. A) Pollen Tube: - 
1. Itis a tube formed after 
germination of 
pollen grain that carries the 
male 


gametes into the ovule. Or 
It is a tube that forms when a 
pollen 


grain lands on the stigma and 

germinates. The tube grows 
passing 

between the cells of the stigma 
and style 

to reach the egg inside the 
ovule, where 

fertilization occurs. Or 

It is a tube or extension in the 

gymnospers and angiosperms 
that forms 

after germination of the pollen 
grain and 

through which male gametes 
(sperm 

cells) pass into the ovule. 
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2. The pollen tube carries two 
sperms. 
B) Importance of Pollen Tube 
in Plants: - 

Pollen tube acts a vehicle for 
male 

gametes for their safe transfer 
to female 

gamete in ovule in hostile land 

environment. The volution of 
pollen tube 

is parallel to the evolution of 
seed and is 

a tool of success for seed 
plants. Or 

Pollen tube acts as vehicle for 
sperms. 

The evolution of pollen tubes 
parallels 

the evolution of seeds. 

The egg produced inside an 
ovule is very 

well protected in the ovule. It 
is so well 

protected that a flagellated 
sperm would 

not have slightest chance of 
even 

reaching an egg. This obstacle 
has been 

overcome by the development 
of pollen 

tubes. 
11. Significance of 
Vernalization: - 
1. It shortens the vegetative 
period and 

hastens flowering. For 
example, seeds of 

winter varities of wheat when 
sown in 

the autumn, usually flower the 
following 

spring. If previously soaked 
seeds are 


chilled, they can be planted in 
the spring 

and flower the same year. 
2. It ensures reproduction at 
favorable 

times of year. 
3. It also ensures that members 
of the same 

species flower at the same 
time, 

encouraging cross pollination 
for genetic 

variability. 
12. Disadvantages of Asexual 

Reproduction: - 

In asexual reproduction, 
increase in 

number of individual is very 
rapid that is 

not an adaptive method and 
may at 

sometime jeopardize the 
survival of a 

species. 
13. Apomixis: - 

See Lahore Board Answer No: 
27 
14. Two Disadvantages of 
Cloning: - 
1. One of the many distadvantges 
of 

cloning is that if a clone has no 

resistance to a particular 
disease, the 

whole population could be 
wiped out. 
2. Ifsome breed die out there is 
less variety 

in the population, so natural 
selection 

can not occur properly. 
15. Differences between 
Lactation and 

Gestation: - 

See Lahore Board Answer No: 
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16. Seed Dormancy: - 


Seed Multan Board Answer No: 


10 
17. Labour Pain: - 

Rhthymic involuntary 
contractions of 

uterus during birth are 
experienced as 

pain known as labor pain. Or 

Child birth begins when the 
muscles of 

the uterus contract and relax, 
these 

actions are felt as pain known 
as labor 

pain. 
18. Seed Plants Predominantly 
Present: - 

The survival value of seeds 
largely 

accounts for the dominance of 
seed 


plants. Or 
Seed plants are predominantly 
present 


around us because: 
1. Their gametophyte generation 
is very 

reduced and is well protected 
inside 

sporophyte tissue, on which it 
is totally 

dependent. 
2. Fertilization is not dependent 
on water as 

in other groups. Male sperms 
are well 

protected in pollen grain and 
are safely 

transferred by means of pollen 
tube in 

the embryo sac near the ovum. 
3. Seeds afford maximum 
protection to the 

young plant at its most 
vulnerable stage 


of development. 
4. Seeds contain food that contain 
stored 

food that permits a young plant 
to 

develop before photosynthetic 
activity 

begins. 
5. Seeds are adapted for 
disperspal, 

facilitating the migration of 
plant 

genotypes into new habitats. 
19. After Birth: - 

See Lahre Board Answer No: 
15 (B) 
20. Diploid Parthenogenesis 
with 

Example: - 

See Lahore Board Answer No: 
17 
21. Climacteric with Example: - 
1. Itis a burst of respiratory 
activity 

which is associated with 
ethene 

production and fruit ripening. 
Or 

It is a period of increased 
respiration 

involved in ripening of fruit. 
2. During climacteric, ripening 
fruits 

undergo an integrated set of 
changes, 

including a decline in organic 
acid, an 

increase in sugar content, 
softening 

and often a color change. 
3. During climacteric there is 
alsoa 

dramatic increase in ethene 

production. 
22. Vernalization: - 
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See Lahore Board Answer No: 
13 
23. How Test Tube Babies 
Produced: - 
3. Following steps take place in 
the 

production of test tube 
babies. 
a. In the first step, the woman is 
given 

fertility drugs which cause 
her ovaries 

to release several mature 
ova 

simultaneously. 
b. These ova are then collected 
by 

laproscopy, i.e. they are 
sucked up in 

a fine tube inserted through 
the 

abdominal wall. 
c. The ova are then mixed with 
the 

husband’s seminal fluid and 
watched 

under the microscope as to 
see if cell 

division takes place. 
c. Embryos are secreened for 

chromosome or gene 
abnormalities.. d. One or more 
healthy embryos (or 

dividing zygotes) are 
transferred to 

the woman’s uterus by means 
ofa 

tube inserted through the 
cervix. 

Usually, only one (or none) of 
the 

zygote develops though, 
ocassionally, 

there are multiple birth. The 
Success 


rate of test tube babies is 
about 31 %. 
24. A) Cause of Syphilis: - 

The causative agent of syphilis 
is 

Treponema pallidum. 
B) Effects of Syphilis: - 
1. It damages the reproductive 
organs, 

eyes, bones, joint, central 
nervous 

system, heart and skin. 
2. An infected person may 
become 

mentally retarded, become 
blind, and 

walk with shuffle. 
3. Infected mother can cause 
damage to 

heart, eyes, and nervous 
system of the 

baby. 


FAISALABAD BOARD 
Questions _ 


1. What do you learn about test 
tube 
babies? 
(Faisalabad 
Board 2008-A) 
2. What is the significance of the 
evolution 
of pollen tube? 
(Faisalabad 
Board 2008-A) 
3. Explain the term 
Parthenocarpy? 
(Faisalabad 
Board 2009-A) 
4. Define Vernalisation. 
(Faisalabad 
Board 2009-A) 
5. Differentiate between 
Oviparous and 
Viviparous. 
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(Faisalabad 
Board 2009-A) 
6. Explain Climactric. 
(Faisalabad 
Board 2010-A) 
7. Explain Vernalisation. 
(Faisalabad 
Board 2010-A) 
8. Differentiate between internal 
and 
external fertilization. 
(Faisalabad 
Board 2010-A) 
9. Write about disease Syphilis. 
(Faisalabad 
Board 2011-A) 
10. What is menopause? 
(Faisalabad 
Board 2011-A) 
11. Distinguish between 
vernalization and 
seed dormancy. 
(Faisalabad 
Board 2011-A) 
12. Explain briefly vernalization. 
(Faisalabad 
Board 2012-A) 
13. What are the functions of 
sertoli cells? 
(Faisalabad 
Board 2012-A) 
14. Name the hormones secreted 
by 
placenta. 
(Faisalabad 
Board 2012-A) 
15. Define haploid 
parthenogenesis. 
(Faisalabad 
Board 2013-A) 
16. What are ovoviviparous? 
(Faisalabad 
Board 2013-A) 
17. Give two disadvantages of 
cloning. 


(Faisalabad 
Board 2013-A) 
18. Give significance of evolution 
of pollen 
tube in seed plants. 
(Faisalabad Board (Old 
Scheme) 2014-A) 
19. What are fraternal twins? 
(Faisalabad Board (Old 
Scheme) 2014-A) 
20. Differentiate between 
menstruation and 
menopause. 
(Faisalabad Board (Old 
Scheme) 2014-A) 
21. Write a note on test tube baby. 
(Faisalabad Board (Old 
Scheme) 2014-A) 
22. What is tissue culture? Explain. 
(Faisalabad Board (New 
Scheme) 2014-A) 
23. What is menopause? At what 
age it 
starts? 
(Faisalabad Board (Old 
Scheme) 2014-A) 


Answers 
1. Test Tube Babies: - 
See Lahore Board Answer No: 


3 
2. Significance of the 
Evolution 


of Pollen Tube: - 

See Bahawalpur Board 
Answer 

No: 10 (B) 
3. Parthenocarpy: - 

See Lahore Board Answer No: 
a 
4. Vernalization: - 

See Lahore Board Answer No: 
13 
5. Differences between 
Oviparous and 

Viviparous: - 
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See Lahore Board Answer No: 


a2. 


6. Climacteric: - 
See Bahawalpur Board Answer 


No: 21 


7. Vernalization: - 
See Lahore Board Answer No: 


13 


8. Differences between 


Internal and 


External Fertilization: - 


nematodes, 
some mollusks, 
arthropods, 
most bony 
fishes, most 
amhibians, all 
reptiles, birds 
and mammals. 


Internal External 
Fertilization 
Fertilization 
1. Itis the 1. Itis the 
union of union of 
gametes outside | gametes inside 
the body. the body of the 


2. It occurs in 
all land animals 
and some 
aquatic animals. 
3. Sperms are 
lodged in the 
female body at 
more or less the 
same time when 
eggs are 
released for 
fertilization. 

4. It leads to 
exteranal 
development in 
reptiles and 
birds and 
internal 
development in 
mammals. 

5. In internal 
fertilization, 
usually one or 
few female 
gametes are 
produced. 

6. Examples 
include 


female. 

2. It occurs in 
many aquatic 
and some land 
animals. 

3. Sperms and 
eggs are shed in 
the water at the 
same time and 
at the same 
place 

4. It leads only 
to the external 
development. 

5. In external 
fertilization, a 
large number of 
both gametes 
are produced. 
6. Examples 
include most 
cartilaginous 
and most 
amphibians. 


9. Syphilis: - 


See Multan Board Answer No: 


11 


10. Menopause: - 
See Lahore Board Answer No: 


15 (A) 
11. Differences between 
Vernalization 
and Seed Dormancy: - 

Seed 
Vernalisation Dormancy 
1. Itis the 1. Itis the 
chilling period of rest of 


treatment to the 
seed embryo or 
the apical 
meristem of a 
mature stem for 
the induction of 
flower in the 
later stages. 

2. Cold 
(chilling) and 
photoperiods 
(sometimes) are 
the stimuli for 
flowering. 


the seed embryo 
which ceases or 
limits its 
growth. 

2. Cold, 
temperature and 
other 
environemental 
cues are the 
stimuli for seed 
dormancy. 


12. Vernalization: - 
See Lahore Board Answer No: 


13 


13. Functions of Sertoli Cells: - 
Fluid secreted by sertoli cells 


provide 


liquid medium, protection and 
nourishment to sperms while 


they are in 
the tubules. 


Or 
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1. Sertoli cells provide 
nourishment for 

developing sperm cells. 
2. Sertoli cells engulf cytoplasm 
extruded 

from the spermatids during 
their 

remodeling and they also 
destroy 

defective germ cells that fail to 

successfully complete all 
stages of 

spermatogenesis 
3. Sertoli cells secrete into the 
lumen 

seminiferous tubule fluid, 
which flushes 

the released sperm from the 
tubule into 

epididymis for storage and 
further 

processing. 
4. It maintains a very high level of 

testosterone which is 100 
times more 

concentrated in the 
seminiferous tubules 

than in the blood. 
14. Names of the Hormones 
secreted by 

Placenta: - 
1. Estrogen 
2. Progesterone 
3. Choriono gonadotropin 
4. Placental lactogen 
15. Haploid Parthenogenesis: - 
1. Parthenogenesis in which 
haploid 

egg develops into haploid 
individual 

without its fertilization by the 

haploid male gamete is called 
Haploid 

parthenogenesis. 


2. It occurs in ants, bees, and 
wasps. 
3. The queen bee, receives 
sperms from a 

drone bee male and stores 
them ina 

pouch closed off in a valve. She 
has the 

ability to lay eggs that have not 
been 

fertilized. When she lays egg 
without 

being fertilized they develop 
into 

haploid male drones. Or 
1. Haploid parthenogenesis is 
common 

among insects (especially 
honeybees, 

wasps) and other arthropods. 
2. In honeybees, for example, a 
queen bee 

mates only once and stores the 
sperm. 

She then can control the 
release of the 

sperm. If no sperm are 
released, the eggs 

develop parthenogenetically 
into drones 

which are males. If sperm are 
allowed to 

fertilize the eggs, the fertilized 
eggs 

develop into other diploid 
queens or 

diploid worker bees which are 
female. 
16. Ovoviviparous: - 

See Lahore Board Answer 
No:14 
17. Two Disadvantages of 
Cloning: - 
1. Rapid aging 
2. Low resistance to 
environemental stress 
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and diseases 
18. Significance of Evolution of 


Pollen 


Tube in Seed Plants: - 
See Bahawalpur Board Answer 


No: 10 (B) 


19. Fraternal Twins: - 
See Multan Board Answer No: 


35 

20. Differences between 

Menstruation 

and Menopause: - 

Menopause 

Menstruation 

1. Itis monthly |1. Itis the 

discharge of period in women 

blood and when the 

degenerated recurring 


uterine lining in 
the menstrual 
cycle of human 
female. 

2. Appearance 
of first 
menstruation 
marks the 
beginning of 
each menstrual 
cycle and is one 
of the signs of 
puberty. 

3. It occurs 
between 15 and 
40 of age. 

4. Itlasts for 7 
days. 


menstrual cycle 
ceases. 

2. Gradual stop 
of menstruation 
marks the 
beginning of 
menopause and 
is the sign of 
infertility in 
older women. 

3. It occurs 
between 40 and 
55 of age. 

A. It lasts for 
15 years. 


21. Note on Test Tube Baby: - 
Parents which are unable to 


enjoy the 


normal process of 


fertilization and 


birth of their offspring due to 


some 


physiological and physical 
abnormalities in any two 


parents are 


being benefited with the 
method of 

test tube baby. It is the 
method of 

fertilization of eggs in a test 
tube. Its 

success rate is about 31 %. 
In this 

method, the woman is given 
fertility 

drugs which cause her 
ovaries to 

release several mature ova 

simultaneously. The ova are 
removed 

and fertilized with sperms. 
One or 

more of the dividing zygotes 
are then 

introduced into woman’s 
uterus by 

means of a tube inserted 
through the 

cervix. Placenta is 
established and 

remaining development takes 
place in 

the body of the mother 
leading to 

normal birth. 
22. Tissue Culture: - 

See Gujranwala Board Answer 
No: 3 
23. Menopause and the Age at 
which 

Starts: - 

See Gujranwala Answer No: 22 


RAWALPINDI BOARD 
Questions _ 


1. What is follicle atresia? 
(Rawalpindi Board 

2010-A) 

2. What is Genital herpes? 
(Rawalpindi Board 

2010-A) 
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3. Write a short note on 
Vernalisation. 
(Rawalpindi Board 
2010-A) 
4. Define menstrual cycle and 
menopause. 
(Rawalpindi Board 
2011-A) 
5. Name various parts of male 
reproductive 
system of man. 
(Rawalpindi Board 
2011-A) 
6. What is apomixis? 
(Rawalpindi Board 
2011-A) 
7. Differentiate between 
oogenesis and 
spermatogenesis. 
(Rawalpindi Board 
2012-A) 
8. Define estrous cycle. 
(Rawalpindi Board 
2012-A) 
9. Define apomixis. 
(Rawalpindi Board 
2012-A) 
10. What is test tube baby? 
(Rawalpindi Board 
2013-A) 
11. Give some control of AIDS. 
(Rawalpindi Board 
2013-A) 
12. What is cloning? What are its 
advantages? 
(Rawalpindi Board 
2013-A) 


Answers 
1. Follicle Atresia: - 
1. Follicle atresia is degenerative 
process in 

which all developing follicles 
except one 

break down. 


2. Developing follicles usually 
degenerate 

and become scar tissue by 
atresia. 
3. Until puberty all the follicles 
that start to 

develop undergo atresia in the 
early 

stages without ever ovulating. 
4. Even for the first few years 
after 

puberty, many of the cycles are 
without 

ovum. 
2. Genital Herpes: - 
1. It is caused by a virus Herpes 
simplex 

type 2. 
2. Sexual partners or newborn 
baby 

receives genital herpes from 
body fluids 

or genital fluids. 
3. In sexual partners, it is 
characterized by 

painful blisters and ulcers on 
or around 

external genital organs, fever, 
pain on 

urination, swollen lymph nodes 
in the 

groin and in women, a copious 

discharge. 
4. In new born babies, it can 
cause damage 

to eyes and an infection that 
leads to 

neurological disorder and even 
death. 
3. Vernalization: - 

See Lahore Board Answer No: 
13 
4. A) Menstrual Cycle: - 

It is a periodic reproductive 
cycle in 


300 | Page 


human females which is 
completed in 

approximately 28 days and 
involves 

changes in the structure and 
function of 

whole reproductive system and 
is 

marked by periodic bleeding 
from the 


uterus. Or 
At puberty monthly rhythmic 
changes in 


the rates of secretion of the 
female 

hormones and corresponding 
physical 

changes in the ovaries and 
other sexual 

orgsn occur in the human 
females. This 

rhythmic pattern is caled 
menstrual 

cycle, most accurately, female 
monthly 

sexual cycle. The duration of 
cycle 

averages 28 days. It may be as 
short as 

20 days or as long as 45 days 
even in 

normal women, although 
abnormal cycle 

length is frequently associated 
with 

decreased fertility. 
B) Menopause: - 

See Lahore Board Answer No: 
15 (A) 
5. Names Various Parts of 
Male 

Reproductive System of 
Man: - 
1. External genitalia 
a. A pair of testes 
b. Scortum 


Penis 
Sperm duct 
Urinogenital duct 
Glands 
Seminal vesicles 
Prostate gland 
Bulbourethral gland 
Apomixis: - 
See Lahore Board Answer No: 
2d 
7. Differences between 
Oogenesis and 

Spermatogenesis: - 

See Exercise Chapter No: 18 
Answer 

No: 2 
8. Estrous Cycle: - 
1. A period of increased mating 
desire 

found in mammals except 
primates is 

called as Oestrous or Heat 
period. 
2. The structural and 
physiological changes 

occurring from one period of 
oestrous to 

the next is called as Oestrous 
Cycle. 
3. The estrogen prepares the 
uterus for 

conception, follicles develop 
ova and 

ovulation generally occurs 
during the 

period of estrous.. 
4. The cycles of these animals 
vary in 

length and frequency. 
5. Oestrous cycle may occur only 
once a 

year in some mammals and in 
others 

twice a year and in some more 
often. 


AOTP RWNO 
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5. In dogs, estous cycle occurs 
only twice a 

year. 
9. Apomixis: - 

See Lahore Board Answer No: 
27 
10. Test Tube Baby: - 

See Lahore Board Answer No: 
3 
11. Some Control Measures of 
AIDS: - 
1. Avoid sexual contacts with 
carrier or 

diseased person. 
2. Adopt the hygienic conditions. 
3. Avoid sharing of blood- 
contaminated 

needles or syringes. Always 
use 

sterilized needles. 
4. Mothers contracting HIV must 
not feed 

their babies. 
5. Health workers must practice 
infection 

control measures. 
6. There must be wide public 
awareness of 

the nature and transmission of 
AIDS. 
12. A) Cloning: - 

See Lahore Board Answer No: 5 
B) Advantages of Cloning: - 
1. Cloning in animals is being 
adapted 

for producing organisms of 
valuable 

characteristics, without change 
in their 

genetic make up. 
2. It has the advantage that all 
the offspring 

behave similarly. 


SARGODHA BOARD 


Questions _ 

1. Give significance of 

Vernalisation? 

(Sargodha 

Board 2010-A) 

2. Differentiate between haploid 
parthenogenesis and diploid 
parthenogenesis. 

(Sargodha 

Board 2010-A) 

3. What are phytochromes? 

Which 
phytochrome is active during 

night? 

(Sargodha 

Board 2010-A) 

4. Define Oestrous Cycle. 

(Sargodha 

Board 2011-A) 

5. State two methods of asexual 
reproduction Animals. 

(Sargodha 

Board 2011-A) 

6. What is the role of P730 

phytochrome in 
flowering? 

(Sargodha 

Board 2011-A) 

7. Differentiate between oestrous 

cycle and 
menstrual cycle. 

(Sargodha 

Board 2012-A) 

8. Name the hormones that 

stimulate 
mammary glands for lactation. 

(Sargodha 

Board 2012-A) 

9. What is the role of interstial 

cells in 
sperm production? 

(Sargodha 

Board 2012-A) 

10. Define parthenogenesis. How 

does it 
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differ from apomixis? 
(Sargodha 
Board 2013-A) 
11. What is seed dormancy? Why is 
it 
essential for plants? 


fertilization into 
haploid drone 
male. 

3. Itis found in 
ants, bees and 
wasp. 


chromosomes. 
2. Diploid egg 
without 
fertilization 
develops into 
young female. 


Board 2013-A) 


(Sargodha 


12. Write down diploid 


parthenogenesis 


with an example. 


Board 2013-A) 


(Sargodha 


13. Define Lactation. 
(Sargodha Board (New 


Scheme) 2014-A) 


14. Differentiate between tissue 


culture and 
cloning. 


(Sargodha Board (New 


Scheme) 2014-A) 


15. What do you mean by 


menopause? 


(Sargodha Board (New 


Scheme) 2014-A) 


3. Itis found in 
aphids. 


Answers 
1. Significance of 
Vernalisation: - 

See Bahawalpur Board Answer 
No: 11 
2. Differences between 
Haploid 

Parthenogenesis and 
Diploid 

Parthenogenesis: - 

Haploid Diploid 
Parthenogenes | Parthenogenes 
is is 
1. Haploid 1. Diploid eggs 
eggs are are produced by 
produced by a modified form 
meiosis. of meiosis 
2. Haploid egg | involving total 
develops non-disjunction 
without of 


3. A) Phytochromes: - 

See Gujranwala Board Answer 
No: 13 
B) Phytochrome Active during 
Night: - 

P7390 are active during night. 
4. Oecestrous Cycle: - 

See Lahore Board Answer No: 
24 
5. Two Methods of Asexual 

Reproduction in Animals: - 
1. Parthenogenesis: - 
1. Itis a type of asexual 
reproduction in 

which eggs are developed into 

individuals without being 
fertilized. 
2. In majority of cases of 
parthenogenesis 

(haploid parthenogenesis) 
haploid eggs 

are produced by meiosis but in 
some 

(diploid parthenogenesis) cases 
diploid 

eggs are produced by a 
modified form of 

meiosis involving total non- 
disjunction 

of the chromosomes. 
3. Haploid eggs develop into 
haploid drone 

males while diploid eggs 
develop into 

young females. 
4. Haploid parthenogenesis is 
found in 
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ants, bees and wasps, while 
diploid 

parthenogenesis is found in 
aphids. 
5. Parthenogenesis has the 
advantage of 

accelerating the normal 


reproductive 
rate. 
2. Cloning: - 


1. Itis also a method of asexual 

reroduction in which 
organisms are 

produced from a single parent. 
2. In animals, and especially 
among 

vertebrates, a nucleus from 
somatic cell 

is removed and introduced into 
egg cell, 

whose own nucleus has been 
destroyed 

by ultra violet radiation. The 
egg with 

transplanted diploid somatic 
cell nucleus 

develops into an organism, 
genetically 

identicle to the parent who has 

contributed the nucleus. 
6. Role of P73. Phytochrome in 

Flowering: - 

P7390 is the active form of 
phytochrome 

and its level in the plant at the 
end of 

night determines length of the 

photoperiod and when it 
coincides with 

the internal clock or oscillator 
it triggers 

flowering by producing a 
florgen 

hormone in the leaves. 
7. Differences between 
Oestrous Cycle 


and Menstrual Cycle: - 

See Lahore Board Answer No: 
12 
8. Hormones Stimulating 
Mammary 

Glands for Lactation: - 
1. Estrogen 
2. Progesterone 
3. Prolactin 
4. Leutotrophic hormone (LTH) 
5. Placental lactogen 
9. Role of Interstial Cells in 
Sperm 

Production: - 

Interstitial cells secrete 
testosterone 

which is essential for seperm 
production. 
10. A) Parthenogenesis: - 

Parthenogenesis is a form of 
asexual 

reproduction in which an 
unfertilized 

egg develops into an adult 
animal. 

Or 

Parthenogenesis is defined as 
the 

development of an egg without 

fertilization. 
B) Parthenogenesis different 
from 


Apomixis: - 
Apomixis 

Parthenogenes 
is 
1. In 1. In apomixis, 
parthenogenesis | no gamete is 
female gametes | produced, 
(eggs) are instead a cell in 


produced which 
develop into 
adults without 
fertilization. 

2. Eggs 
produced 


the ovule gives 
rise to the 
embryo without 
fertilization. and 
the rest of the 
ovule matures 


304 |Page 


without 
fertilization are 
usually haploid, 
in some cases 
diploid eggs are 
also produced. 
3. Adults are 
usually haploid 
while diploid 
adults are also 
produced. 


into the seed 
and ovary into 
fruit. 

2. Embryo of 
seed always 
develops 
(without 
fertilization) 
from diploid cell 
of ovule. 

3. Adults 
produced by the 
germination of 
seeds produced 
as a result of 
apomixis are 
always diploid. 


11. Seed Dormancy and 


Essential for 
Plants: - 


Seed Lahore Board Answer No: 


29 


12. Diploid Parthenogenesis 
with an Example: - 
See Lahore Board Answer No: 


17 


13. Lactation: - 


1. Production and release of milk 


from the 


breast is called lactation. 
2. Prolactin produced by anterior 


pituitary 


stimulates milk production. 
3. During pregnancy both LTH 


(produced 


by anterior pituitary) and 


lactogen 


(secreted by placenta) 


stimulate 


memmary development in 


preparation 


for lactation. 


Or 


Lactation is the production of 


milk by the 


cells of the alveoli of breast for 


nourishing the young. It is 
caused by the 

hormone prolactin. Elevated 
levels of 

placental estrogen and 
progesterone 

during regnancy promote 

development of the ducts and 
alveoli in 

the mammary glands but 
inhibit milk 

production by suppressing 
prolactin. 

After delivery, suckling of baby 
triggers 

the release of oxytocin and 
prolactin. 

Oxytocin causes milk ejection 
while 

prolactin stimulates the 
secretion of 

more milk to replace the milk 
ejected as 

the baby nurses. At least four 
other 

hormones are essential for their 

permissive role in ongoing milk 

production: cortisol, insulin, 
parathyroid 

hormone, and growth hormone. 
14. Differences between Tissue 
Culture 

and Cloning: - 


Tissue Cloning 
Culture 


1. Itis a form 1. Itis the 


of cloning in production of 
which whole dulicate copies 
organism is of DNA, cell or 
produced entire 
artificialy from a | multicellular 
single cell or organism, all 
tissue. derived from a 
2. Itis more common 
prevelant in ancestor. 
plants. 2. DNA, 
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bacteria, plants 
and animals are 
being 
successfully 
cloned. 


15. Menopause: - 
See Lahore Board Answer No: 


15 (A) 

DERA GHAZI KHAN 

BOARD 

Questions 

1. What are castrated males? 
(D.G.K.Board 

2009-A) 

2. Name two day neutral plants. 
(D.G.K.Board 

2009-A) 

3. What is placenta? 
(D.G.K.Board 

2009-A) 

4. Define Vernilization. 
(D.G.K.Board 

2010-A) 

5. Define Climactric. 
(D.G.K.Board 

2010-A) 

6. What is Oestous cycle? 
(D.G.K.Board 

2010-A) 

7. What is seed dormancy? 
(D.G.K.Board 

2011-A) 

8. Define menopause. 
(D.G.K.Board 

2011-A) 


9. Give two examples of short day 
plants. 
(D.G.K.Board 
2011-A) 
10. Define seed dormancy. Give its 
importance. 
(D.G.K.Board Group-I- 
2012-A) 
11. Define vernalisation. Give its 
importance. 


(D.G.K.Board Group-I- 
2012-A) 
12. Differentiate btween short day 
plants 
and long day plants with 
examples. 
(D.G.K.Board Group-I- 
2012-A) 
13. Which types of events occur 
during after 
birth? 
(D.G.K.Board Group-II- 
2012-A) 
14. Describe alternation of 
generation 
briefly. 
(D.G.K.Board Group-lII- 
2012-A) 
15. What are test tube babies? 
(D.G.K.Board Group-I- 
2013-A) 
16. Differentiate between 
Oviparous and 
Viviparous animals. 
(D.G.K.Board Group-I- 
2013-A) 
17. Write down causes and and 
symptoms of 
Gonorrhea. 
(D.G.K.Board Group-I- 
2013-A) 
18. What is Genetal Herpes? 
(D.G.K.Board Group-II- 
2013-A) 
19. Define Ovulation. 
(D.G.K.Board Group-II- 
2013-A) 
20. What are Viviparous Animals? 
(D.G.K.Board Group-lII- 
2013-A) 
21. What is Seed Dormancy? 
(D.G.K.Board (New Course) Group- 
1-2014-A) 
22. What is Vernalization? 
(D.G.K.Board (New Course) Group- 
1-2014-A) 
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23. Define haploid 
parthenogenesis. 
(D.G.K.Board (New Course) Group- 
I-2014-A) 
24. Differentiate between 
Menstrual and 
Oestrous cycle. 
(D.G.K.Board (New Course) Group- 
II-2014-A) 
25. Briefly describe the term 
Menopause. 
(D.G.K.Board (New Course) Group- 
II-2014-A) 
26. What is Leutinizing Hormone? 
Write its 
role. 


(D.G.K.Board (New Course) Group- 


1-2014-A) 
Answers 
1. Castrated Males: - 


2. Names of Two Day Neutral 
Plants: - 


1. Maize 

2. Cotton Or 
1. Tomato 

2. Garden pea 
3. Placenta: - 


Placenta is a tissue of 
exchange between 

maternal blood which consists 
the 

portion of the chorion of the 
embryo that 

develops villi, together with 
underlaying 

uterine tissue that contains 
maternal 

capillaries and small pools of 
maternal 

blood. Or 

In mammals, placenta is a 
tissue formed 

in part from the inner lining of 
the uterus 


and in part from other 
membranes, 

through which the embryo 
(later fetus) is 

nourished (while in uterus) and 
through 

which wastes are carried away. 
4. Vernalization: - 

See Lahore Board Answer No: 


5. Climacteric: - 
See Lahore Board Answer No: 


6. Oestous Cycle: - 
See Lahore Board Answer No: 


7. Seed Dormancy: - 

See Multan Board Answer No: 
10 
8. Menopause: - 

See Lahore Board Answer No: 
15 (A) 
9. Two Examples of Short Day 
Plants: - 
1. Tobacco 
2. Strawberry 
10. Seed Dormancy and Its 
Importance: - 

See Lahore Board Answer No: 
29 
11. A) Vernalization: - 

See Lahore Board Answer No: 
13 
B) Importance of 
Vernalisation: - 

See Bahawalpur Board Answer 
No: 11 
12. Differences btween Short 
Day Plants 

and Long Day Plants: - 

See Gujranwala Board Answer 
No: 16 
13. Types of Events occuring 
during After 

Birth: - 
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1. Uterus continues to contract to 
a smaller 

and smaller size. 
2. Placenta separates from 
implantation 

site and passes out through 
vagina. 
3. Placental sinuses open causing 
bleeding. 
4. Smooth muscle fibers 
surrounding 

uterine blood vessels contract 
to 

continue bleeding. 
14. Alternation of Generation: - 
1. Itis the phenomenon of many 
plants in 

which haploid gametohyte and 
diploid 

sporophyte generation 
regularly alternate 

with each other. 
2. Plants have diplohaplontic life 
cycle 

with alternating diploid 
sporophyte and 

haploid gametophyte 
generation. 
3. Iftwo genrations are 
vegetatively 

similar, such alternation of 
generation is 

referred to as isomorphic, and 
if they are 

dissimilar it is called 
heteromorphic. 
4. In bryophytes, gametophyte 
generation 

is dominant while sporophyte 
generation 

is dependent on gametophyte 
generation. 
5. In tracheophytes, sporophyte 
generation 

is dominant while gametophyte 

generation is reduced. 


15. Test Tube Babies: - 

See Lahore Board Answer No: 
3 
16. Differences between 
Oviparous and 

Viviparous: - 

See Lahore Board Answer No: 
22 
17. A) Causes of Gonorrhea: - 
1. It is caused by a gram positive 
bacterium 

Neisseria gonorrhoeae. 
2. Oral/genital contact can cause 
infection 

of mouth, throat and tonsils. 
3. If by chance person touches 
infected 

genitals and touches his or her 
eyes, a 

severe infection of eye can 
result. 
B) Symptoms of Gonorrhea: - 
1. Initial symptoms include 
redness and 

swelling at infection site. 
2. Uretheral discharge in young 
males is 

the most common presenting 
symptom 

in gonorrhea. 
3. Uritheral stricture, 
epididymitis, pelvis 

infection and ectopic 
pregnancy are 

common. 
4. High rates of infertility upto 30 
% are 

common. 
18. Genital Herpes: - 

See Gujranwala Board Answer 
No: 1 
19. Ovulation: - 

See Multan Board Answer No: 
8 
20. Viviparous Animals: - 
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See Multan Board Answer No: 
30 (B) 
21. Seed Dormancy: - 

Seed Multan Board Answer No: 
10 
22. Vernalization: - 

See Lahore Board Answer No: 
13 
23. Haploid Parthenogenesis: - 

See Faisalabad Board Answer 
No: 15 
24. Differences between 
Menstrual and 

Oestrous cycle: - 

See Lahore Board Answer No: 
12 
25. Menopause: - 

See Lahore Board Answer No: 
15 (A) 
26. A) Leutinizing Hormone: - 
1. LH is small glycoproteins 
having 

molecular weights of about 
30,000. 
2. Itis released by anterior 
pituitary under 

the influence of elevated level 
of 

estrogen and decrease of FSH. 
B) Role of Leutinizing 
Hormone: - 
1. LH works withFSH to stimulate 
estrogen 

secretion and rupture of 
follicles to 

release egg or ovum 
(ovulation). 
2. It also causes leutinisation (lit. 
“turning 

yellow’) of the corpus luteum. 
3. It acts synergistically with 
prolactin to 

maintain corpus luteum. 
4. It acts on corpus luteum to 
secrete 

progesterone. Or 


1. It induces ovulation (release of 
ovum 

from the follicle). 
2. It is responsible for 
leutinization (that is, 

the formation of a hormone- 
secreting 

corpus luteum in the ovary 
following 

ovulation). 
3. LH also regulates the ovarian 
secretion 

of the female sex hormones, 
estrogen 

and progesterone. 
4. In males LH stimulates the 
interstial 

cells of Leydig in the testes to 
secrete the 

male sex hormone, 
testosterone, giving 

rise to its alternative name of 
interstitial 

cell-stimulating hormone 
(ICSH). 


SAHIWAL BOARD 
Questions _ 


1. Differentiate between 
parthenocarpy 
and parthenogenesis. 
(Sahiwal Board 
2013-A) 
2. Differentiate between Identical 
and 
Fraternal twins. 
(Sahiwal Board 
2013-A) 
3. Define cloning. Describe 
briefly, cloning 
technique in vertebrates. 
(Sahiwal Board 
2013-A) 
4. Compare the asexual and 
sexual 
reproduction. 
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(Sahiwal Board (Old Scheme) 
2014-A) 
5. What changes occur in 
Ovulation nd 
Menstruation during 
pregnancy? 
(Sahiwal Board (Old Scheme) 
2014-A) 
6. Define reproduction. What is 
its 
significance? 
(Sahiwal Board (New Scheme) 
2014-A) 
7. Differentiate between 
oviparous and 
viviparous. 
8. What is genital herpes? 
(Sahiwal Board (New Scheme) 
2014-A) 
Answers 
1. Differences between 
Parthenocarpy 
and Parthenogenesis: - 


Parthenocarpy | Parthenogenes 
is 

1. Itis the It is the 
development of | development of 
fruit without zygote without 
fertilization. fertilization. 

2 


2. Differences between 
Identical and 

Fraternal Twins: - 

See Lahore Board Answer No: 
6 
3. Cloning and Cloning 
Technique in 

Vertebrates: - 

See Multan Board Answer No: 
27 
4. Comparison of the Asexual 
and 

Sexual Reproduction: - 


Reproduction | Reproduction 
1. Only one 1. Mostly two 
parent is parents are 
required. required. 


2. It involves 
formation of 
offspring 
without the 
fusion of 
gametes (i.e. no 
fertilization). 

3. Meiosis is 
absent. 

4. Offsprings 
are genetically 
identical to the 
single parent. 
5. The parental 
genotype is 
preserved in 
sexual 
reproduction. 
6. It produces 
more offspring. 
7. Itis usually 
rapid. 


2. It involves 
the union of 
male and female 
gametes 
(fertilization 
occurs). 
Gametes are 
usually haploid 
and their union 
usually leads to 
diploid offsring. 
3. Meiosis is 
present at some 
stage in life 
cycle to prevent 
chromosome 
doubling in 
every 
generation. 

4. Offsring 
genetically 
differ from their 
parents. 

5. Parental 
genotypes are 
not preserved in 
the offspring of 
sexual 
reproduction. 

6. It produces 
less number of 
offsprings. 

6. Itis usually 
slow. 


Asexual Sexual 


Asexual 


Reproduction 


Sexual 
Reproduction 
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1. One parent 
is involved. 

2. No 
fertilization 
occurs. 

3. Meiosis is 
absent. 

4. More 
offsprings are 
produced. 

5. Offsprings 
are genetically 
identical. 


5. Changes in Ovulation and 


1. Two parents 
are involved. 

2. Fertilization 
occurs. 

3. Meiosis is 
present at any 
stage. 

4. Less 
offsprings are 
produced. 

5. Offsprings 
are genetically 
different. 


Menstruation during 


Pregnancy: - 


See Exercise Chapter No: 18 


Answer 
No: 1 


6. A) Reproduction: - 
The process by which the 


organisms 


produce offsprings of their own 


kind is 


called reproduction. 
B) Significance of 


Reproduction: - 


Reproduction is the most 


fundamental 


function of living thing. It is 


essential for 


continuity and survival of the 


species. 


7. Differences between 


Oviparous and 
Viviparous: - 


See Lahore Board Answer No: 


2 


8. Genital Herpes: - 
See Gujranwala Board Answer 


No: 1 


Chapter --19 
GROWTH AND 


DEVELOPMENT 
2SQS 


I) From Exercise: 
Questions 


1. What is organizer and inducer 
substance? 

2. What is differentiation? 

3. Define embryonic induction. 

4. Differentiate between growth 

and 


development. 
5. What is meristem? 
Answers 


1. A) Organizer: - 
1. An embryonic tissue that 
influences 

upon the other embryonic 
tissue is 

known as Organizer or Primary 


Organizer. 
2. Organizer is a tissue which 
corresponds 


to the presumptive areas of 
notochord, 

somites and prechordal plates. 
3. Organizer is among the first 
tissue (cells) 
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from dorsal lip of blastopore to 
migrate 

during gastrulation. 
4. Organizer is cacpable of 
organizing a 

whole embryonic body around 


it. 
5. Organizer influences the 
surrounding 


cells by means of some specific 

chemicals known as inducer 
substances. 
B) Inducer Substance: - 
1. Inducer substance is a 
chemical 

stimulus which an organizer 
transmits 

and by means of which 
organizer 

influences other tissue. 
2. Inducer substances actually 
enter the 

reactant cells and eventually 
affect their 

genome. As a result, some 
specific genes 

are turned on so that some 
specific types 

of proteins are synthesized. 
These 

special proteins then give that 
group of 

reactant cells some special 

characteristics. By virtue of 
these special 

characteristics, these cells 
become 

different from the other cells 
and are 

called differentiated. 
2. Differentiation: - 
1. Itis a developmental process 
by which 

relatively unspecialized cell 
undergoes a 


progressive change to a more 
specialized 

from or function. 
2. A fertilized egg contains 
cytoplasmic 

components that are unequally 

distributed within the egg. 
These 

different cytoplasmic 
components are 

believed to have 
morphogenetic 

determinants that control 
functioning of 

a specific cell type. This is now 
called 

Differentiation. Or 
1. Differentiation is a process by 
which 

phenotypically similar cells 
specialise to 

take on different functions. 
2. In most cells, this process of 

differentiation is irreversible. 
3. Embryonic Induction: - 
1. The phenomenon in which an 
embryonic 

tissue influences upon the 
other 

embryonic tissue through 
transmitting 

some chemical stimulus is 
called as 

Embryonic Induction. Or 

It is the process by which one 
group of 

cells (organizer) induces 
another group 

of cells to differentiate. 
2. This phenomenon is important 
for 

differentiation in animals 
during 

embryonic development. 
4. Differences between Growth 
and 
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Development: - 


Growth 
Development 


1. Growth is an | 1. 
increase in the Development is 


size of an a programmed 
organism. series of stages 
2. It involves from simple to 
cell division and | complex form. 
cell 2. It involves 
enlargement. all progressive 


changes that 
take place in the 
life of an 
organism 


5. Meristem: - 
1. Meristems are young tissues or 
group of 

cells that retain the potential 
to divide. 
2. Meristems are certain regions 
or 

growing points in higher plants 
which 

are capable of division. 
3. The entire plant body, in 
higher plants, is 

not capble of growing but 
growth is 

limited to these growing points 
or 

meristems. 
4. The dividing cells of meristem 
are called 

meristematic cells. Or 
1. Meristem is a specific area 
called 

growing point in higher 
vascular plants 

which is composed of cells 
whose 

primary function is the 
formation of new 

cells by mitotic division. 
2. The cells of meristem which 
divide 


rapidly by mitosis are known 
as 

meristematic cells. 
3. Dividing merestimatic cells are 
typically 

young, small, with a dense 
cytoplasm, 

small or no vacuole and a 
large, active 

nucleus. 
4. Each meristematic cell divides 
by 

mitosis and produces two 
daughter cells, 

one of which remains meristem 
and one 

differentiates into as a part of 
mature 

body of the plant. 
5. These meristematic cells are 
located at 

the tips of stem and root. 
These are also 

present in the form of cylinders 
in the 

vacular bundles or between 
them and 

beneath the epidermis. 
5. The plant has the ability to 
grow its 

entire life because it posseses 

meristematic tissue. 


II) From Punjab Boards: 


LAHORE BOARD 
Questions _ 


1. How primitive streak is formed 
in 
chick embryo? 
(Lahore 
Board 2008-A) 
2. What is organizer and inducer 
substance? 
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(Lahore 
Board 2009-A) 3. What is the 
difference between 
inhibitory effect and 
compensatory 
effect? 
(Lahore 
Board 2009-A) 
4. How doe light influence the 
growth of 
plants? 
(Lahore 
Board 2009-A) 
5. Differentiate between growth 
and 
development. 
(Lahore 
Board 2010-A) 
6. What is the present goal of 
gerontology? 
(Lahore 
Board 2010-A) 
7. What is open growth? Discuss. 
(Lahore 
Board 2011-A) 
8. Define regeneration. 
(Lahore 
Board 2011-A) 
9. Differentiate between 
somatic and 
splanchnic mesoderm. 
(Lahore Board Group-I- 
2012-A) 
10. State role of grey vegetal 
and 
grey equatorial cytoplasm. 
(Lahore Board Group-I- 
2012-A) 
11. What do you mean by open 
growth? 
(Lahore Board Group-II- 
2012-A) 
12. State de differentiation of cells. 
(Lahore Board Group-II- 
2012-A) 


13. What is primary organizer and 
inducer 
substances? 
(Lahore Board Group-I- 
2013-A) 
14. Define gastrulation in chick. 
(Lahore Board Group-I- 
2013-A) 
15. Define meristcm, name its 
types on the 
basis of position. 
(Lahore Board Group-I- 
2013-A) 
16. What is Aging? Explain this 
process. 
(Lahore Board Group-I- 
2013-A) 
17. What is gastrocoele and from 
which germ 
layer it is originated? 
(Lahore Board Group-II- 


2013-A) 
18. How do final size of cells of 
cortex 

and tracheids is attained in 
zone of 

maturation. 

(Lahore Board Group-II- 

2013-A) 


19. Give the names of two sheet 
like layers 
in to which mesoderm spilts 
and name of 
the cavity formed between 
these. 
(Lahore Board Group-II- 
2013-A) 
20. What are the symptoms of 
aging? 
(Lahore Board Group-I-(Session- 
2012-14) 


(2014-A) 
21. What are the important signs 
of old 

age in human beings? 
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(Lahore Board Group-II- 
(Session-2012-14) 


(2014-A) 
Answers 
1. How Primitive Streak is 
Formed: - 

When presumptive 
mesodermal cells of 

blastoderm in gastrulation, 
migrate 

medially and caudally from 
both sides, 

they form a mid line thickening 
called 

primitive streak in chick 
embryo, which 

grows rapidly in length as 
more and 

more presumptive mesodermal 
cells 

continue to aggregate in the 
middle. 

Or 

The cells of epiblast of 
blastoderm in 

gastrulation, migrate toward 
the midline 

and form a thickened region 
called 

primitive streak which 
elongates and 

narrows as it develops and 
contains a 

narrow furrow called primitive 
groove at 

its center and a Henson’s node 
at its 

cephalic end. 
2. Organizer and Inducer 
Substance: - 

See Exercise Chapter No: 19 
Answer 

No: 1 
3. Differences between 
Inhibitory 


Effect and Compensatory 


Effect: - 
Inhibitory 
Effect Componsatory 
Effect 
1. Ininhibitory |1. In 
effect, growth of | compensatory 


lateral (buds) 
shoots is 
inhibited. 

2. It occurs 
due to the 
release of auxin 
from the apical 
bud which 
reaches to 
lateral bud by 
diffusion. 


effect, growth of 
lateral buds is 
released from 
apical 
dominance. 

2. It occurs due 
to removal of 
apex or applying 
of cytokinin on 
lateral buds. 


4. Influence of Light on the 


Growth of 
Plants: - 


Light affects of the rate of 


growth in 
three ways. 


a. Intensity of Light: - 
Increase in the intensity of 


light 


increases the number of cell 


division. 


b. Quality of Light: - 
1. Red light favors elongation of 


cells. 


2. Blue light enhances cell divison 


but 


retards cell enlargement. 
3. Ultraviolet rays retard cell 


elongation. 


c. Duration of Light 


(Photoperiod): - 


It affects the growth of 


vegetative and 


reproductive structures. 
Photoperiodism is a 


phenomenon in 


which light duration induces 


or 
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suppresses flowering. 
5. Differences between Growth 
and 

Development: - 

See Exercise Chapter No: 19 
Answer 


No: 4 
6. Present Goal of 
Gerontology: - 


Present goal of gerontology is 
not 

necessarily to increase lif span 
but to 

increase health span. 
7. Open Growth: - 


8. Regeneration: - 
1. The ability to regain or recover 
the lost 

or injured part of the body is 
called 

regeneration. Or 

Regeneration of is a process of 

replacement, repair or 
restoration of lost 

or damaged structures or 
reconstruction 

of a whole body from a small 
fragment 

of an organism during the post 

embryonic life. 
2. The ability or capacity to 
regenerate is 

found in all animals to some 
extent. In 

some any structure lost is 
regenerated 

while in others it is limited to 
some 

structure. 


3. If lobster looses its pincer 
claw, a new 

claw regenerates. 
4. If starfish breaks off portions of 
their 

arms into pieces till the central 
disc is 

left, central disc in almost all 
cases and 

also the arms in some casesare 
capable 

of developing into separate 
individuals. 
9. Differences between 
Somatic and 

Splanchnic Mesoderm: - 


Somatic Splanchnic 
Mesoderm Mesoderm 
1. Itisan outer |1. Itis an inner 
layer. layer. 
2. Itis also 2. Itis also 
known as known as 
parietal layer. visceral layer. 
3. It lies next 3. Itisin 
to the ectoderm. | contact with the 
endoderm. 
10. A) Role of Gray Vegetal 


Cytoplam: - 
It gives rise to gut. 
B) Role of Grey Equatorial 
Cytoplasm: - 
It produces notochord and 
neural tube. 
11. Open Growth: - 
See Lahore Board Answer No: 
7 
12. De differentiation of Cells: - 
1. De differentiation of cells 
means cells 
become less specialized. 
2. De differentiation occurs in the 
cells of 
amputed limb of salamander 
and newts 
during the process of 
regeneration of 
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amputed limb. 
13. Organizer and Inducer 
Substance: - 

See Exercise Chapter No: 19 
Answer 

No: 1 
14. Gastrulation in Chick: - 
1. Gastrulation is characterized by 
the 

movement and rearrangement 
of cells in 


the embryo. 
2. Following events take place 
during 


gastrulation in chick: 
a. The blastoderm splits into two 
layers: an 

upper layer of cells called 
epiblast 

(presumptive ectoderm and 
mesoderm) 

and a lower layer of cells called 

hypoblast (presumptive 
endoderm) 
b. Hypoblast cells form 
endodermal lining 

of a yolk sac. 
c. Central cells of blastoderm 
(called are 

pellucida) are separated from 
yolk while 

the peripheral cells of 
blastoderm (called 

area opeca) lie unsparated 
from the yolk. 
d. Primitive streak is formed 
when the cells 

of epiblast migrate medially 
and 

caudally from both sides which 

gradually elongates. 
e. A depression known as 
Henson’s node is 

formed at the anterior margin 
of the 

primitive streak. 


f. Three germ layers ectoderm, 
mesoderm 
and endoderm are formed. 
15. A) Meristem: - 
Meristems are young tissues or 
group of 
cells that retain the potential 
to divide. 
B) Names of Types of 
Meristem on the 
Basis of Position.: - 
1. Apical Meristem--- Located at 
the tip of 
stem and root. 
2. Intercalary Meristem---Located 
at the 
base of internode and have 
become 
separated from the apex by 
permanent 
tissue. 
3. Laterla Meristem---Located 
between 
vascular bundle and beneath 
the epiderm 
16. A) Aging: - 
Aging is negative 
physiological 
changes in the body of 
humans. 
B) Process of Aging: - 
Following points are note 
worthy in 
the process of aging: 
a. Cells of tissues have a limited 
potential of division. 
b. Changes in intracellular 
substances take place. 
c. Spontaneous mutation may 
result in loss 
of cells and degeneration of 
cells. 
17. A) Gastrocoele: - 
It is the cavity between the yolk 
and the 
endoderm. 
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B) From Which Germ Layer 
Gastrocoele 

Originate: - 

It originates from endoderm. 
18. Attaining the Final Size of 
Cells of 

Cortex and Tracheids: - 
1. Cortex cells do not elongate 
further to 

attain the final size. 

2. Cells of trachieds elongate 
lengthwise 

more than in other direction to 
attain the 

final size. 

19. A) Names of Two Sheet like 
Layers 
in to which Mesoderm 
Spilts: - 
1. Somatic or Parietal Layer 
2. Splanchnic or Somatic Layer 
B) Name of the Cavity formed 
between 

Layers: - 

Coelom 
20. Symptoms of Aging: - 

1. Loss of hair pigment 
2. Development of small 
pigmented 

areas in the skin of face and 
arms 

Dryness and wrinkling of skin 
4. Loss of agility 
5. Increased weight due to fat 
6. Poor vision 
7. General weakness 
8. Gradual loss of memory 

(forgetfulness) 

9. Decreased body immunity 
10. Development of degenerative 
diseases 

such as arthritis, 
osteoporosis, 

arteriosclerosis etc. 

11. Blood clotting in the coronary 
artery 


21. Important Signs of Old 
Age in 

Human Beings: - 

See Lahore Board Answer No: 
20 


GUJRANWALA BOARD 
Questions _ 


1. Explain embryonic 
development. 
(Gujranwala 
Board-2008-A) 
2. Explain primary induction? 
(Gujranwala 
Board-2008-A) 
3. What is secondary growth? 
(Gujranwala 
Board-2009-A) 
4. Describe regeneration in 
planaria. 
(Gujranwala 
Board-2009-A) 
5. Define correlation and 
differentiation. 
(Gujranwala 
Board-2010-A) 
6. How area opaca differs from 
area 
pellucid? 
(Gujranwala 
Board-2010-A) 
7. How aging can be slowd down? 
(Gujranwala 
Board-2010-A) 
8. List some symptoms of aging. 
(Gujranwala 
Board-2011-A) 
9. Differentiate between primary 
growth and 
secondary growth in plants. 
(Gujranwala 
Board-2011-A) 
10. What is growth? Mention its 
types. 
(Gujranwala 
Board-2012-A) 
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11. Differentiate between area 
pellucida and 
area opaca. 

(Gujranwala 
Board-2012-A) 
12. Define regeneration with 
examples. 

(Gujranwala 
Board-2013-A) 
13. Differentiate between growth 
and 

development. 

(Gujranwala 
Board-2013-A) 
14. Define teratology. What are 
teratogens? 

(Gujranwala 
Board-2013-A) 
15. Define growth correlations. 

(Gujranwala Board-New 

Scheme-2014-A) 


Answers 
1. Embryonic Development: - 
1. The progressive changes which 
are 

undergone before an organism 

aquires its adults form 
constitute 

embryonic development. Or 

It is a series of stages by which 
a zygote 

becomes an organism. 
2. It occurs in the embryonic 
stage of an 

organism. 
2. Primary Induction: - 

Only cells from the dorsal lip of 

blastopore were capable of 
inducing 

development of complete 
embryo. 

Spemann designated these 
cells the 

primary organizer and the 
process as 

Primary Induction. Or 


1. Induction (influence of one 
embryonic 

tissue upon the other 
embryonic tissue) 

between three tissue types--- 
ectoderms, 

mesoderm and endoderm—is 
referred to 

as primary induction. 
2. The differentiation of the 
central nervous 

system during neurulation by 
the 

interaction of dorsal ectoderm 
and dorsal 

mesoderm to form neural tube 
is an 

example of primary induction. 
3. Secondary Growth: - 
1. An increase in plant girth due 
to vascular 

cambium and cork cambium is 
called 

Secondary Growth. Or 

Secondary growth is the 
thickness of the 

plant due to the activity of 
lateral 

meristems. 
2. Vascular and cork cambium 
both 

produce sheets of new cells 
laterally, 

thus adding girth. 
3. For the most part, only 
gymnosperms 

and woody dicots have 
secondary 

growth. 
4. Tissues produced by secondary 
growth 

comprise the wood and bark. 
4. Regeneration in Planaria: - 

During regeneration in 
Planaria, 
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neoblasts (unspecialized cells 
present in 

the body of adult always) are 
mobalized 

and migrate to the site of 
amputation 

where they differentiate ito 
specialized 

cell types. 
5. A) Correlation: - 
1. The development of a plant is 
usually 

correlated with its growth and 
different 

organs growing at different 
rates in 

different directions and 
development of 

different parts takes place. 
Such 

reciprocal relationship is 
known as 

Correlations or Growth 
Correlatins. 

Or 

The growth of a plant organ is 
related 

with the growth of other 
organs which 

takes place in different 
directions, this 

reciprocal relationship is 
known as 

Correlations. 
2. One of the most important 
correlative 

effect in plants is apical 
dominance, in 

which when apical bud grows, 
it 

suppresses the growth in lower 
auxillary 

(lateral) buds. 
B) Differentiation: - 

See Exercise Chapter No: 19 
Answer 


No: 2 


6. Area Opaca Different from 


Area 
Pellucida: - 


Area Opeca 


Area 
Pellucida 


1. Itis an area 
of marginal or 
peripheral cells 
of blastoderm. 
2. This area 
lies unseparated 
from the yolk 
and forms the 
zone of junction. 
3. No pool of 
fluid develops in 
this area. 

4. Itisa 
transparent 
area that 
transmits light. 


1. Itis an area 
of central cells 
of blastoderm. 
2. Itis an area 
which has been 
separated from 
yolk. 

3. A pool of 
fluid develops 
under this area. 
4. Itisa 
truansluscent 
area. 


7. How Aging Be Slowd Down: 


1. Aging can be slowed down by 


better 


nutrition and improved living 


conditions 


e.g. regular meals, regular 


exercise, 


adequate sleep, abstinence 


from smoking 


and maintaining idela weight. 


Or 


Low-fat diet, aerobic, low 


impact 


exercises may likely to reduce 


some 


effects of aging. 
8. Some Symptoms of Aging: - 
See Lahore Board Answer No: 


20 


9. Differences between Primary 


Growth 


and Secondary Growth in 


Plants: - 
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Primary Secondary 
Growth Growth 
1. Itisan 1. Itisan 
increase in the increase in girth 
length ofa (thickness) of a 
plant. plant. 
2. It occurs 2. It occurs due 
due to the to activity of 
activity of apical | lateral meristem 
meristems i.e. vascular 


located at the 
tips of roots and 
shoots and also 
within the buds 
of stems. 

3. It occurs in 
all plants. 


cambium and 
cork cambium 
located in the 
form of 
cylinders 
throughout the 
length of older 
stems and roots. 
3. Only 
gymnosperms 
and woody 
dicots have 
secondary 
growth. 


10. A) Growth: - 


Growth is defined as a 


permanent 


irreversible increase in size, 


weight, shape 


and structure usally 


accompanied by a 


permanent change of form. 
B) Types of Growth: - 
a. Primary Growth: - 
1. Itis the increase in stem and 


root length 
of the plant. 


2. It occurs due to the activity of 


apical 
meristems. 


3. All plants exhibit primary 


growth, which 


produces entire plant body in 


herbaceous 


plants and the young, soft 


shoots and 


roots in woody trees and 
shrubs. 
b. Secondary Growth: - 
1. It is an increase in the girth or 
thickness 

of a plant. 
2. It occurs due to the activity of 
lateral 

meristems i.e. the vascular 
cambium and 

cork cambium. 
11. Differences between Area 
Pellucida 

and Area Opaca: - 

See Gujranwala Board Answer 
No: 6 
12. A) Regeneration: - 

It is the ability of living 
organisms to 

reconstruct its lost parts of the 
body. 
B) Examples: - 
1. Sponges have great power of 

regeneration. Sponges not only 
replace 

the parts lost but any piece of 
the body is 

capable of growing into a 
complete 

sponge. 
2. In plants, regeneration is the 
basis of 

plant propagation. When a part 
of stem 

with a few leaves are taken 
from many 

kinds of plants and are planted 
in the 

soil, they form a complete 
plant. 
3. Healing of fracture and repair 
of wounds 

are examples of regeneration 
in humans. 
13. Differences Between 
Growth and 
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Development: - 

See Exercise Capter No: 19 
Answer 

No: 4 
14. A) Teratology: - 

Teratology is the branch of 
biology, 

which deals with the abnormal 

developments and causes for 
such 

development. Or 

Study of deviations and its 
causes in the 

normal structure and functions 
of an 

organism occurring under 
unfavavorable 

conditions during 
embryological 

development is called 
Teratology. 
B) Teratogens: - 

Any thing which interferes with 
normal 

process of development is 
called 

Teratogen. 

Any agent capable of 
interfering with 

normal morphogenesis in an 
embryo 

leading to abnormal 
development is 

called Teratogen. Or 

Environmental factors causing 
or 

contributing to abnormal 
development 

are grouped together as 
teratogens. 

Examples include radiation, 
certain 

chemicals, certain infectious 
agents, 

lethal mutations etc. 
15. Growth Correlations: - 


See Gujranala Board Answer 
No: 5 


MULTAN BOARD 
Questions _ 


1. What are the causes of 
abnormal 
development? 
(Multan 
Board-2008-A) 
2. Define coelom. How is it 
formed? 
(Multan 
Board-2008-A) 
3. What do you know about 
teratogens? 
(Multan 
Board-2008-A) 
4. What is Apical Meristem? 
(Multan 
Board-2008-S) 
5. What is Embryonic Induction? 
(Multan 
Board-2008-S) 
6. How temperature influences 
the rate of 
growth in plants? 
(Multan 
Board-2008-S) 
7. What are apical and lateral 
meristems? 
(Multan 
Board-2009-A) 
8. What is Gray Crescent? 
(Multan 
Board-2009-A) 
9. Differentiate between Area 
Pellucida 
and Area Opeca. 
(Multan 
Board-2009-A) 
10. What is Growth Correlation? 
(Multan 
Board-2009-S) 
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11. Define regeneration with 
examples. 
(Multan 
Board-2009-S) 
12. Define Gray Crescent and write 
its role 
in development. 
(Multan 
Board-2009-S) 
13. Define Gastrulation. 
(Multan 
Board-2010-A) 
14. Compare lateral meristem with 
intercalary meristem. 
(Multan 
Board-2010-S) 
15. What is the effect of 
temperature on 
growth? 
(Multan 
Board-2010-S) 
16. How Coelom is formed? 
(Multan 
Board-2011-A) 
17. Explain Embryonic Induction? 
(Multan 
Board-2011-A) 
18. Give the effect of temperature 
on plant 
growth. 
(Multan 
Board-2011-S) 
19. What is gray crescent? Give its 
importance. 
(Multan 
Board-2011-S) 
20. Differentiate Between Area 
Opaca and 
Area Pellucida. 
(Multan 
Board-2012-A) 
21. How does temperature 
influence on 
Plant Growth? 
(Multan 
Board-2012-A) 


22. What are Neoblast and their 
role? 
(Multan 
Board-2012-S) 
23. How do quality and quantity of 
light 
affect plant growth? 
(Multan 
Board-2012-S) 
24. What is Blastoderm? 
(Multan 
Board-2013-A) 
25. Give the role of Cytoplasm in 
the 
development of an Ascidian. 
(Multan 
Board-2013-A) 
26. What are Apical Meristems? 
(Multan 
Board-2013-A) 
27. Define Aging. Write its two 
signs. 
(Multan 
Board-2013-A) 
28. What is Embryonic Induction? 
(Multan Board-Old Scheme- 
2014-A) 
29. Differentiate between Primary 
and 
Secondary Growth. 
(Multan Board-Old Scheme- 
2014-A) 
30. What is Apical Dominance? 
(Multan Board-New Scheme- 
2014-A) 
Answers 
1. Causes of Abnormal 
Development: - 
1. Inheritance of defective gene 
(s) from 
parents to offspring is the most 
important cause of abnormal 
develoment. Abnormal 
development is 
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also related to the presence of 
defective 

gene on sex chromosomes, or 
whether 

gene is dominant or recessive 
gene, 

homozygous or heterozygous. 
2. Presence of missing or extra 

chromosome in the zygote 
leads to 

abnormal development of an 
individual. 
3. Ionization radiations (e.g. x- 
rays), 

absence of certain nutrient 
(e.g. vitamins 

and trace elements), toxins and 
even 

drugs during pregnancy lead to 
abnormal 

development in the foetus. 
2. A) Coelom: - 
1. Coelom is a fluid filled space 
developed 

entirely within the mesoderm 
between 

the body wall and digestive 
tube. 
2. Itis surrounded by a layer of 
epithelial 

cells entirely derived from 
mesoderm. 
3. Itis formed either by splitting 
of 

mesoderm or by an evagination 
of the 

embryonic gut or archenteron. 
B) How Coelom is Formed: - 

About 24 hours of incubation of 
chick 

embryo, later] plate of 
mesoderm splits 

in the middle to form two 
layers known 

as parietal or somatic 
mesoderm towards 


the outside and a visceral or 
splanchnic 

mesoderm towards the inside. 
The space 

enclosed by these two layers of 

mesoderm is the coelom. 
3. Teratogens: - 
1. Environmental factors causing 
or 

contributing to abnormal 
development 

are grouped together as 
teratogens. 
2. Ionization radiations (e..g. x- 
rays) 

affecting developing ovum or 

spermazoan cusing damage or 
changes 

in the gene (mutation) are well 
known 

for their teratogenic actions. 
3. Nutritional deficiencies, 
absence of 

certain substances (vitamins, 
trace 

elements) toxins, drugs even 
ingested by 

mother, effct the 
differentiation of every 

tissue in the foetus causing 
abnormal 

development. 
4. Apical Meristem: - 
1. Itis a specialized region of 
cells at the 

growing tip of shoot or root. 
2. Itis primarily concerned with 
the 

extension of plant body (i.e. 
primary 

growth). 
3. It produces new cells behind it 
and 

continually adds length to a 
shoot or root 

(axial growth). 
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4. Itis also responsible for the 
production 

of lateral appendages such as 
leaves and 

floral parts. Or 
1. An apical meristem is an area 
of 

dividing tissue, located at the 
tip of shoot 

or root that gives rise to 
primary tissues. 
2. Apical meristem causes an 
increase the 

length of the plant body. 
5. Embryonic Induction: - 

See Exercise Chapter No: 19 
Answer 

No: 3 
6. Influence of Temperature 
on the Rate 

of Growth in Plants: - 
1. Normally rate of growth in 
plants 

increases with the increases in 

temperature and decreases 
with decrease 

in temperature. 
2. Rate of growth is maximum at 
optimum 

temperature of 50-30 °C and is 

minimum (least) at 5-10 °C. 
3. Atvery high temperature (35- 
40 °C) the 

rate of growth stops and plant 
may die 

due to excessive transpiration 
or loss of 

enzyme. 
7. A) Apical Meristem: - 

See Multan Board Answer No: 
4 
B) Lateral Meristem: - 
1. Itis a cylinder of dividing cells 
present 

throughout the length of older 
stems and 


roots in vascular bundle or 
between them 

except tips. It is also present 
beneath the 


epidermis. 
2. Itis present in dicots and 
gymonosperm. 


3. It causes an increase in the 
thickness 

(girth) of plant body called 
secondary 

growth. 
4. Vascular and cork cambium 
are the 

examples of lateral meristem. 
8. Gray Crescent: - 
1. Gray crescent is the pigment 
free area 

that appears at the time of 
fertilization. 
2. In gray crescent area, 
cytoplasm contains 

information essential for 
development. 

Or 

1. After fertilization just opposite 
to the 

point of entrance of sperm 
nucleus in the 

ovum, some of the pigments of 

cytoplasm shift upward leaving 
behind a 

grey area in the form of 
crescent called 

gray crescent. 
2. Cytoplasm containing gray 
crescent is 

required for the normal 
development. 
9. Differences between Area 
Pellucida 

and Area Opeca: - 

See Gujranwala Board Answer 
No: 6 
10. Growth Correlation: - 
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See Gujranala Board Answer 
No: 5 
11. Regeneration with 
Examples: - 

See Gujranwala Board Answer 
No: 12 
12. A) Gray Crescent: - 

Gray crescent is the grayish 
area of 

cytoplasm that marks the 
region where 

gastrulation begins in an 
amphibian 

embryo. 
B) Role of Gray Crescent in 

Development: - 

Gray crescent region is 
thaught to 

contain growth factors and 
other 

developmetal determinants and 
is 

required for the normal 
development of 

an amphibian. 
13. Gastrulation: - 
1. Gastrulation is characterized by 
the 

movement and rearrangement 
of cells in 

the embryo. 
2. Itis the embryological process 
that 

results the formation of 
gastrula. 
3. It eventually results in the 
formation of 

the embryonic gut (endoderm), 
ectoderm 

and mesoderm. 
14. Comparison of Lateral 
Meristem 

with Intercalary Meristem: - 


cylinder of apical meristem 
dividing cells which gets 
present separated from 


throughout the | apex by 
length of older permanent 
stems and roots | issue. 


except tips. 2. Itis present 
2. Itis present | in all plants. 

in dicots and 3. It causes the 
gymonosperm. production of 


3. Itcauses an | leaves and 
increase in the flowers. 
thickness (girth) 
of plant body. 


Lateral Intercalary 
Meristem Meristem 


1. Itisa 1. Itisa part of 


15. The Effect of Temperature 
on 

Growth: - 

See Multan Board Answer No: 
6 
16. How Coelom is Formed: - 

See Multan Board Answer No: 
2 (B) 
17. Embryonic Induction: - 

See Exercise Chapter No: 19 
Answer 

No: 3 
18. The Effect of Temperature 
on Plant 

Growth: - 

See Multan Board Answer No: 
6 
19. A) Gray Crescent: - 
1. Itis a dark, arching band that 
forms on 

the surface of the amphibian 
zygote 

opposite the point of sperm 
penetration 
2. It is fomed in the region where 

gastrulation will occur. 
B) Importance of Gray 
Crescent: - 

Gray crescent region is 
thaught to 

contain growth factors and 
other 
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developmetal determinants and 
is 

required for the normal 
development of 

an amphibian. 
20. Differences between Area 
Opaca and 

Area Pellucida: - 

See Gujranwala Board Answer 
No: 6 
21. Enfluence of Temperature 
on Plant 

Growth: - 

See Multan Board Answer No: 
6 
22. A) Neoblasts: - 

Neoblasts are a large number 
of 

undifferentiated cells present 
in 

flatworms (e.g. Planaria) which 
can 

poroliferate and develop into 
any kind of 

tissue when animal requires to 
do so. 
B) Role of Neoblasts: - 

During regeneration they are 
mobalized 

and migrate to the site of 
amputation, 

where they differentiate into 
specialized 

cell types. 
23. A) Quality of Light Affectig 
Plant 

Growth: - 
1. Red light favors elongation of 
cells. 
2. Blue light enhances cell divison 
but 

retards cell enlargement. 
3. Ultraviolet rays retard cell 
elongation. 
B) Quantity of Light Affectig 
Plant 


Growth: - 
1. Increase in the quantity of light 

increases the number of cell 
division. 
2. Quantity of light also favors or 
depresses 

flowering. 
24. Blastoderm: - 

It is a small disc of cells at the 
animal 

end of a reptile or bird embryo 
that 

results from early cleavages. 
25. Role of Cytoplasm in the 

Development of an 
Ascidian: - 
1. Different morphological 
determinants 

are present in different 
cytoplasmic 

components of different 
blastomeres. 
2. The fertilized egg of an 
ascidian contains 

cytoplasm of five different 
colors that is 

segregated into different 
blastomeres. 
a. Clear cytoplasm --- It produces 
larval 

epidermis. 
b. Yellow cytoplasm --- It gives 
rise to 

muscle cells. 
c. Gray vegetal cytoplasm - It 
give rise to 

gut. 
d. Grey equatorial cytoplasm --- It 

produces notochord and neural 
tube. 
26. Apical Meristems: - 

See Multan Board Answer No: 
4 
27. A) Aging: - 

It is the process of progressive 
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deterioration in the body of 
multicellular 

animals. Or 

It can be defined as negative 

physiological changes in our 
body. 
B) Two Signs of Aging: - 
1. Loss of hair pigment 
2. Development of small 
pigmented 

areas in the skin of face and 
arms 

Or 

1. Dryness and wrinkling of skin 
2. Loss of agility Or 
1. Increased fat deposition 
2. Increased susceptibility to 
diseases 
28. Embryonic Induction: - 

See Exercise Chapter No: 19 
Answer 

No: 3 
29. Differences between 
Primary Growth 

and Secondary Growth: - 

See Gujranwala Board Answer 
No: 9 
30. Apical Dominance: - 
1. Apical dominance is the 
inhibition of 

lateral buds by shoot tip. 
2. Auxin produced by shoot apex 
plays an 

important role in apical 
dominance. 


BAHAWALPUR BOARD 
Questions 


1. How red light and blue light 
affect 
growth? 
(Bahawalpur 
Board-2008-A) 
2. What do you mean by discoidal 
cleavage? 


(Bahawalpur 
Board-2008-A) 
3. What is Hensons’s node and 
Grey 
crescent? 
(Bahawalpur 
Board-2008-A) 
4. How is Coelom formed? 
(Bahawalur 
Board-2009-A) 
5. Explain Discoidal Cleavage. 
(Bahawalur 
Board-2009-A) 
6. Differentiate between Apical 
and Lateral 
Meristem. 
(Bahawalur 
Board-2009-A) 
7. What is Apical Dominance? 
(Bahawalur 
Board-2010-A) 
8. Differentiate Area Pellucida 
from Area 
Opeca. 
(Bahawalur 
Board-2010-A) 
9. What is Open Growth? Explain. 
(Bahawalur 
Board-2011-A) 
10. Differentiate between epiblast 
and 
hypoblast. 
(Bahawalur 
Board-2011-A) 
11. Define Grey Crescent. Give its 
significance also. 
(Bahawalur 
Board-2012-A) 
12. Exlain the process of Discoidal 
Cleavage. 
(Bahawalur 
Board-2013-A) 
13. What is Grey Crescent? Give 
its role. 
(Bahawalur 
Board-2013-A) 
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14. Define Teratogens. Mention 
their 

examples and role. 

(Bahawalur 

Board-2013-A) 
15. Differentiate between 
Teratology and 

Teratogen. 

(Bahawalpur Board-New 

Scheme-2014) 
Answers 
1. A) Effect of Red Light on 
Growth: - 

It favors enlargement of cells. 
B) Effect of Blue Light on 
Growth: - 

It favors cell divison but 
retards cell 

enlargement. 
2. Discoidal Cleavage: - 

In bird’s egg the rocess of cell 
division is 

confined to the small disc of 
protoplasm 

laying on the surface of the 
yolk at the 

animal pole. This type of 
cleavage is 

referred to as discoidal 
cleavage. Or 

The cleavage in birds is 
ristricted to the 

blastodisc laying on the top of 
the yolk 

towards the animal pole of the 
zygote, 

this type of cleavage is termed 
as 

discoidal cleavage. 
3. A) Hensons’s Node: - 
1. Itis a local thickening at the 
cephalic 

or anterior end of the primitive 
streak. 
2. It consists of closely packed 
cells. 


3. It marks the site of a somewhat 
special 

type of invagination. 
4. Cells destined to form the 
notochord 

concentrate in Henson’s node. 
5. It is formed by cells of 
presumptive 

notochord and floor of neural 
tube. 
B) Grey rescen: - 

Gray crescent is the grayish 
area of 

cytoplasm that marks the 
region where 

gastrulation begins in an 
amphibian 

embryo. 
4. How Coelom is Formed: - 
1. Coelom is formed either by 
splitting of 

mesoderm or by an evagination 
of the 

embryonic gut or archenteron. 
2. In chick embryo, coelom is 
formed when 

lateral plate mesoderm is 
splitted into 

two sheet like layers viz 
somatic 

mesoderm and splachnic 
mesoderm with 

a space between them. The 
cavity 

formed between somatic 
mesoderm and 

the splanchnic mesoderm is 
coelom. 
5. Discoidal Cleavage: - 
1. It is restricted to the 
blastodisc, a cap 

like yolk free cytoplasm at the 
top of the 

yolk. 
2. It is incomplete cleavage which 
does not 
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divide the yolk of the ovum. 
3. It, however, divides the 
blastodisc 

completely. 
4. The first two cleavage planes 
are verticle 

while the third runs 
horizontally parallel 

to the surface. The successive 
cleavages 

become irregular and number 
of cells 

increase. 
6. Differences between Apical 
and 

Lateral Meristem: - 


See Lahore Board Answer No: 
7 
10. Differences between 
Epiblast and 

Hypoblast: - 


Epiblast Hypblast 


1. Itis upper 1. Itis the 
layer cells of lower layer of 


Apical Lateral 
Meristem Meristem 

1. Itisanarea |1. Itis an area 
of dividing of cell division 


tissue that gives | that gives rise to 
rise to primary | secondatry 
tissue. tissues. 

2. Itislocated | 2. Itis extends 
at tip of the along the entire 
shoot or root. length of the 

3. Itcauses an | stem and root 
increase in the except at the tip 
length of the and includes 
plant body. vascular 
cambium and 
cork cambium. 
3. It causes an 
increase in the 
girth of the 
plant body. 


7. Apical Dominance: - 

See Multan Board Answer No: 
30 
8. Differences Area Pellucida 
from Area 

Opeca: - 

See Gujranwala Board Answer 
No: 6 
9. Open Growth: - 


blasoderm in cells of 
blastula. blastoderm in 
2. Itis mainly | blastula. 
presumptive 2. Itis mainly 
ectoderm and presumptive 
mesoderm. endoderm. 
11. Gray Crescent and its 
Significance: - 

See Multan Board Answer No: 
19 
12. The Process of Discoidal 
Cleavage: - 


1. The cleavage furrows starts in 
the clear 

cytoplasm region (blastodisc) 
at the top 

of the yolk 
2. The first two cleavages occur 
at right 

angle to each other in verticle 
plane one 

after the other. 
3. The third cleavage occurs in 
horizontal 

plane parallel to the surface 
and thus 

cuts underneath the cytoplasm 
and 

separates it from the yolk. Asa 
result of 

third cleavage eight 
blastomeres are 

formed. 
4. The rest of cleavages are 
irregular asa 

result of which blastodisc 
becomes 
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several layers thick, and a fluid 


filled 

subgerminal space develops 
beneath it. 
13. Gray Crescent and its Role: 

See Multan Board Answer No: 
19 
14. A) Teratogens: - 

Environmental factors causing 
or 

contributing to normal 
development are 

grouped together as 
teratogens. 
B) Examples of Teratogens: - 

Examples include radiation, 
certain 

chemicals, certain infectious 
agents, 

lethal mutations etc. 
C) Role of Teratogens: - 
1. Some teratogens (e.g. x-rays) 
effect on 

developing ovum or 
spermmetazoan 

causing damage or changes 
(mutations) 

in the genes. 
2. Some teratogens (e.g. drugs, 
toxins etc.) 

effect the differentiation of 
every tissue 

in the fetus. 
15. Differences between 
Teratology and 


Teratogen: - 

Teratology Teratogen 
1. Itis the 1. It causes 
branch of abnormal 


biology which development. 
deals with 
abnormal 
developments 
and causes for 
such 


developments. 


FAISALABAD BOARD 
Questions _ 


1. Write a note on vitamins in 
plants 
growth. 
(Faisalabad 
Board-2008-A) 
2. Write Intercalary meristems 
and their 
functions. 
(Faisalabad 
Board-2008-A) 
3. What is the role of Cytokinins 
in apical 
dominance? (F.B- 2009) 
(Faisalabad 
Board-2009-A) 
4. Define Gastrulation. (F.B- 
2009) 
(Faisalabad 
Board-2009-A) 
5. Differentiate between apical 
and 
intercalary meristems. 
(Faisalabad 
Board-2010-A) 
6. What are metabolic defects? 
(Faisalabad 
Board-2010-A) 
7. What is embryonic induction? 
(Faisalabad 
Board-2011-A) 
8. Differentiate between 
teratology and 
genontology. 
(Faisalabad 
Board-2011-A) 
9. Define teratology and 
tertogenes. 
(Faisalabad 
Board-2012-A) 
10. Define teratology. (F.B- 2013) 
(Faisalabad 
Board-2013-A) 


331 |Page 


11. What is primitive streak? 
(Faisalabad 
Board-2013-A) 
12. What are intercalary 
meristems? 
(Faisalabad 
Board-2013-A) 
13. Define growth correlations 
(Faisalabad Board-New 
Scheme-2014-A) 
14. Define apical dominance. 
(Faisalabad Board-Old 
Scheme-2014-A) 
15. What do you know discoidal 
cleavage? 
(Faisalabad Board-Old 

Scheme-2014-A) 
Answers 
1. A Note on Vitamins in Plant 
Growth: 

Vitamins are organic 
compounds 

synthesized within plant bodies 
in the 

presence of light. If the plants 
are grown 

in dark, the vitamin 
deficiencies are 

induced and growth of the 
plant ceases. 
2. A) Intercalary Meristems: - 
1. These are the parts of apical 
meristem 

which get separated from apex 
by 

permanent tissues. 
2. They are situated at the bases 
of 

internodes in many plants. 
3. They are of temporary nature. 
B) Functions of Intercalary 
Meristems: - 
1. They play important role in the 

production of leaves. 
2. They also play an important 
role in the 


production of flower. 
3. Role of Cytokinins in Apical 

Dominance: - 

If cytokinins are applied 
applied directly 

on the inhibited lateral buds, it 
allows 

lateral buds to be released 
from apical 

dominance. 
4. Gastrulation: - 

See Multan Board Answer No: 
13 
5. Differences between Apical 
and 

Lateral Meristems: - 

See Bahawalpur Board Answer 
No: 6 
6. Metabolic Defects: - 
1. These are the defects caused 
by 

biochemical abnormalities 
during 

embryological development. 
2. Metabolic defects lead to 
deviations 

from normal. 
3. During organogenesis, when 
various 

body organs are formed, 
sometimes, one 

organ or its parts is missing or 
it is 

repeated and it can result into 
abnormal 

organs or body parts and 
individuals 

born are malformed. 
7. Embryonic Induction: - 

See Exercise Chapter No: 19 
Answer 

No: 3 
8. Differences between 
Teratology and 

Teratogen: - 
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See Bahawalpur Board Answer 
No: 15 
9. A) Teratology: - 

It is the branch of biology 
which deals 

with abnormal development 
and causes 

for such development. 
B) Tertogens: - 

Environmental factors causing 
or 

contributing to abnormal 
development 

are grouped together as 
teratogens. 

Examples include radiation, 
certain 

chemicals, certain infectious 
agents, 

lethal mutations etc. 
10. Teratology: - 

See Faisalabad Board Answer 
No: 9(A) 
11. Primitive Streak: - 
1. In the ealy embryos of birds, 
reptiles and 

mammals, primitive sreak is a 
dorsl, 

longitudinal strip of ectoderm 
and 

mesoderm that is equalent to 
the 

blastopore in other forms. 
Or 

It is a dynamic, constantly 
changing 

structure that forms at the 
midline of 

blastodisc in birds, mammals 
and some 

other vertebrates. 
2. Initially primitive streak is 
formed as 

mid line thickening as cells of 
epiblast 


(presumptive mesoderm) 
migrate 

medially and caudually. 
3. It grows rapidly in length as 
more and 

more presumptive mesodermal 
cells 

continue to aggregate in the 
middle. 
4. Atthe centre of primitive 
streak, isa 

narrow furrow or groove along 
the 

whole length of the sreak and 
is known 

as primitive groove marked on 
either 

side by a thickened margin the 
primitive 

ridges. 
5. The anterior end of the 
primitive streak 

is Henson’s node or primitive 
node 

occupied by notochordal cells 
while rest 

of the cells are mesodermal 
cells. 
12. Intercalary Meristems: - 
1. These are parts of the apical 
meristems 

which have become separated 
from the 

apex by permanent tissues and 
left 

behind as the apical meristem 
moves on 

during growth. 
2. They occur at the base of 
nodes in many 

grasses, below the node in 
some mints 

and at the base of the leaf in 
many 

plants. 
3. They are of temporary nature. 
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13. Growth Correlations: - 

See Gujranwala Board Answer 
No: 5 
14. Apical Dominance: - 

See Multan Board Answer No: 
30 
15. Discoidal Cleavage: - 

See Bahawalpur Board Answer 
No: 5 
RAWALPINDI BOARD 


Questions 
1. What are teratogen and 
teratology? 
(Rawalpindi 
Board-2010-A) 
2. What is Cleavage? 
(Rawalpindi 
Board-2011-A) 
3. What is Morula? 
(Rawalpindi 
Board-2012-A) 
4. How does mesoderm from 
coelom in 
developing embryo? 
(Rawalpindi 
Board-2012-A) 
5. What is growth correlation? 
(Rawalpindi 
Board-2013-A) 
6. Give some symptoms of aging? 
(Rawalpindi 
Board-2013-A) 
7. Define meristem.Name its 
types based 
on position. 
(Rawalpindi 
Board-2013-A) 
Answers 
1. Teratogen and Teratology: - 
See Faisalabad Board Answer 
No: 9 
2. Cleavage: - 
It is a series of mitotic cell 
divisons 


which the egg undergoes 
immediately 

after fertilization. Or 

It is a rapid series of 
successive cell 

divisions of a fertilized egg. Or 

It is a series of mitotic cell 
divisions 

without growth in the zygote. 
2. In cleavage, zygote undergoes 
a series of 

rapid mitotic divisions with no 
period 

growth during each cell cycle. 
3. Cleavage increases only the 
number of 

cells. It does not change the 
original 

volume of the egg cytoplasm, 
hence 

cells get smaller with each cell 
division. 
4. In cleavage different daughter 
cells 

receive different regions of 
ovum’s 

cytoplasm and hence, different 

regulatory signals. 
3. Morula: - 
1. Itis an early embryo consisting 
of solid 


ball of cells. Or 
It is a solid of cells in early 
stage of 


embryonic development. 
2. Itis a rounded closely packed 
mass of 


cells. 
3. Itis usually a 32 celled 
embryo. 
4. Cells of the morula are called 
blstomeres. 


5. In chick embryo, it consists of 
a disc 

shaped mass of cells two or 
more layers 
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in thickness (blastoderm) 
laying close to 

the yolk. In the centre of the 
blastoderm, 

the cells are smaller and 
completely 

defined while those at 
periphery, are 

flattened and larger. 
6. It continues to divide forming a 
blastula. 
4. Formation of Coleom From 

Mesoderm: - 

See Multan Board Answer No: 
2 (B) 
5. Growth Correlation: - 

See Gujranwala Board Answer 
No: 5 
6. Some Symptoms of Aging: - 
1. Loss of hair pigment 
2. Development of small 
pigmented 

areas in the skin of face and 
arms 
3. Dryness and wrinkling of skin 
4. Loss of agility 
5. Increased fat deposition 
7. Meristem and Name of 
Types of 

Meristem Based on 
Position: - 

See Lahore Board Answer No: 
14 


SARGODHA BOARD 
Questions 


1. Define apical dominance. 
Name the 

hormone which causes apical 

dominance. 

(Sargodha 

Board-2010-A) 
2. Differentiate between epiblast 
and 

hypoblast. 


(Sargodha 
Board-2010-A) 
3. How aging can be slowed 
down? 
(Sargodha 
Board-2011-A) 
4. What is regeneration? Give one 
example. 
(Sargodha 
Board-2012-A) 
5. Define embryonic induction. 
(Sargodha 
Board-2012-A) 
6. What is open growth? Explain 
it briefly 
in plants. 
(Sargodha 
Board-2013-A) 
7. What is gray crescent? Give its 
role. 
(Sargodha 
Board-2013-A) 
8. What is regeneration? How 
does it occur 
in starfish? 
(Sargodha 
Board-2013-A) 
9. What are intercalary 
meristems? 
(Sargodha Board-New 
Scheme) 


(2014-A) 
Answers 
1. A) Apical Dominance: - 

It is phenomeonon in which 
lower 

auxillay or lateral bud is 
suppressed 

during the growth of apical or 
terminal 

bud. 
B) Hormone causing Apical 
Dominance: 

Auxin is responsible for apical 
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dominance. 
2. Differences between 
Epiblast and 

Hypoblast: - 

See Bahawalpur Board Answer 
No: 10 
3. How Can be Slowed Down: - 

See Gujranwala Board Answer 
No: 7 
4. A) Regeneration: - 

The ability to regain or recover 
the lost 

or injured part of the body is 
called 

Regeneration. 
B) Example: - 

Lizard can easily discard its 
tail but tail 

can be regenerated by special 
features of 

its tail. 
5. Embryonic Induction: - 

See Exercise Chapter No: 9 
Answer 

No: 3 
6. Open Growth in Plants: - 

Lahore Board Answer No: 7 
7. Gray crescent and its Role: - 

See Multan Board Answer No: 


8. A) Regeneration: - 
Regeneration of is a process of 
replacement, repair or 

restoration of lost 
or damaged structures or 

reconstruction 
of a whole body from a small 
fragment 
of an organism during the post 
embryonic life. 

B) Regeneration in Starfish: - 
If sarfish breaks off portions of 

their 
arms into pieces till the central 

disc 


completely devoid of arm is 
left, central 

disc in almost all cases and 
also the arms 

in some cases are capable of 
developing 

into separate individuals. 
Or 

A starfish can regenerate its 
arms if it is 

accidently or deliberately 
removed. 
9. Intercalary Meristems: - 

See Faisalabad Board Answer 
No: 12 


DERA GHAZI KHAN 
BOARD 
Questions _ 


1. Differentiate between Epiblast 
and 


Hyoblast 
(D.G.K. Board- 
2009-A) 
2. What is the difference between 
growth 
and embryonic development? 
(D.G.K. Board- 
2009-A) 


3. Differentiate between growth 
and 


development. 
(D.G.K. Board- 
2010-A) 
4. What is secondary growth? 
(D.G.K. Board- 
2010-A) 
5. What is compensatory effect? 
(D.G.K. Board- 
2011-A) 


6. Characterize hase of 
differentiation of 
plant growth. 
(D.G.K. Board- 
2011-A) 
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7. Differentiate between growth 
and 
development. 
(D.G.K. Board-Group-I- 
2012-A) 
8. Define aging. Write its two 
signs. 
(D.G.K. Board-Group-I- 
2012-A) 
9. Differentiate between 
inhibitory and 
compensatory effect on 
growth. 
(D.G.K. Board-Group-II- 
2012-A) 
10. Give any four key elements in 
animal 
development. 
(D.G.K. Board-Group-II- 
2012-A) 
11. What is gray crescent? 
(D.G.K. Board-Group-I- 
2013-A) 
12. What is the role of cytokinin in 
aical 
dominance? 
(D.G.K. Board-Group-I- 
2013-A) 
13. Define Aical Dominance. 
(D.G.K. Board-Group-II- 
2013-A) 
14. What is regeneration? 
(D.G.K. Board-Group-II- 
2013-A) 
15. Differentiate between 
inhibitory and 
compensatory effects. 
(D.G.K. Board-Group-II- 
2013-A) 
16. Enlist tyes of cytoplasm on the 
basis of 
colors in fertilized egg of an 
Ascidian. 
(D.G.K. Board-New 
Scheme-Group-I) 


(2014-A) 

17. What are neoblasts? 
(D.G.K. Board-New 

Scheme-Group-!) 


(2014-A) 
Answers 
1. Differences between 
Epiblast and 

Hyoblast: - 

See Bahawalpur Board Answer 
No: 10 
2. Difference between Growth 

and Embryonic 
Development: - 

Growth Embryonic 

Development 


1. It occurs in 1. It takes 


embryo as well 
as adult. 

2. It increases 
the size of the 
embryo and 
adult. 


place only in the 
embryo. 

2. Itis a series 
of stages by 
which a zygote 
becomes an 
organism. 


3. Difference between Growth 


and 


Development: - 
See Exercise Chapter No: 19 


Answer 
No: 4 


4. Secondary Growth: - 
See Gujranwala Board Answer 


No: 3 


5. Compensatory Effect: - 
The removal of apex releases 


the lateral 


buds from apical dominance. It 


is called 


compensatory effect. 
6. Base of Differentiation of 
Plant Growth: - 
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7. Difference between Growth 
and 

Development: - 

See Exercise Chapter No: 19 
Answer 

No: 4 
8. Aging and its Two Signs: - 

See Multan Board Answer No: 
27 
9. Differences between 
Inhibitory and 

Compensatory Effect on 
Growth: - 

See Lahore Board Answer No: 


3 
10. Any Four Key Elements in 
Animal 
Development: - 
1. Gamete formation 
2. Fertilization 
3. Cleavage 
4. Gastrulation 
11. Gray Crescent: - 


See Mltan Board Answer No: 8 
12. Role of Cytokinins in Apical 

Dominance: - 

If cytokinins are applied 
directly on the 

lateral inhibited buds, it allows 
lateral 

buds to be released from apical 

dominance. 
13. Apical Dominance: - 

See Multan Board Answer No: 
30 
14. Regeneration: - 

See Lahore Board Answer No: 
8 
15. Differences between 
Inhibitory and 

Compensatory Effect on 
Growth: - 

See Lahore Board Answer No: 
5 
16. Types of Cytoplasm On the 
basis of 


Colors in Fertilized Egg of 
an 

Ascidian: - 
1. Clear cytoplasm producing 
larval 

epidermis 
2. Yellow cytoplasm giving rise to 
muscle 

cells 
3. Gray vegetal cytoplasm giving 
rise to 


gut 
4. Grey equatorial cytoplasm 
producing 


notochord and neural tube. 
17. Neoblasts: - 

See Multan Board Answer No: 
22 


SAHIWAL BOARD 
Questions _ 


1. Define embryonic induction. 
(Sahiwal 
Board-2013-A) 
2. What is differentiation? 
(Sahiwal 
Board-2013-A) 
3. What is the role of apical 
dominance in 
plants? 
(Sahiwal 
Board-2013-A) 
5. What do you mean by discoidal 
cleavage? 
(Sahiwal Board-Old 
Scheme-2014-A) 
6. What are neoblasts? 
(Sahiwal Board-Old 
Scheme-2014-A) 
Answers 
1. Embryonic Induction: - 
See Exercise Chapter No: 19 
Answer 
No: 3 
2. Differentiation: - 
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See Exercise Chapter No: 19 
Answer 

No: 2 
3. Role of Apical Dominance in 
Plants: - 
1. It plays an important role in 
tap root 

development. 
2. It inhibits sprouting of lateral 
buds 

(eyes) in potatoe by applying 
synthetic 

auxin, thereby increasing the 
storage 

period of potatoes from one to 
three 

years. 
4. How Process Aging be 
Slowed Down: - 

See Gujranwala Board Answer 
No: 7 
5. Discoidal Cleavage: - 

See Bahawalpur Board Answer 
No: 5 
6. Neoblasts: - 

See Multan Board Answer No: 
22 


Chapter --20 
CHROMOSMES 
AND DNA 

SQS 


I) From Exercise: 


Questions 

1. What are the major classes of 
RNA? 

2. What is the function RNA 
polymerase in 


transcription? 
3. How did Crick and his 
colleagues 


determine how many 
nucleotides are 

used to speify eah amino acids? 
4. What is anticodon? 


Answers 
1. Classes of RNA: - 
a. Messenger RNA (mRNA): - 
1. Itis a single, uncoiled strand of 
RNA 

with exposed beses. 
2. It is transcribed from DNA and 
passes 

fron nucleus to ribosome. 
3. During polypeptide synthesis, 
it brings 

information from chromosome 
to 

ribosome to direct the 
assembly of 

amino acids into a polypeptide 
chains. 
b. Transfer RNA (tRNA): - 
1. tRNA is relatively a small 
molecule 

consisting of 70-90 
nucleotides. 
2. Like other RNAs it is single 
stranded, 

but is folded back on itself in 
various 

places by complementary base 
pairing to 

form a complex three 
dimensional shape. 

When flattened out it 
resembles a clover 

leaf. 
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3. It has a triplet of nucleotides 
called an 

anticodon that can establish 
hydrogen 

bonds with the codon in 
mRNA. 
4. It also has an amino acid 
attachment site 

at its 3’ hydroxyl end. 
5. tRNA brings the correct amino 
acid to 

the codon during protein 
synthesis. 
c. Ribosomal RNA (rRNA): - 
1. Ribosomal RNA (rRNA) is the 
class of 

RNA found in ribosome. 
2. Itis in globular form and is an 
integral 

part of the structure of 
ribosomes. 
3. During translation, rRNA 
provides the 

sites where polypeptides are 
assembled. 


Or 

Three classes of RNA are 
present. 
1. Messenger RNA---A long single 
strand 

of RNA which carries the 
specific 

information for making a 
protein. 
2. Transfer RNA---A three 
dimensional 

RNA that bonds with only one 
amino 

acid and carries it to the 
ribosome. 
3. Ribosomal RNA—A globular 
RNA that 

is integral part of ribosome 
which 

provides the site where 
polypeptides are 


assembled. 
2. Function RNA Polymerase 
in 

Transcription: - 

It catalyses the assembly of a 
mRNA 

molecule, sequence of which is 

complementary to a DNA 
molecule used 

as a templeate. Or 

Using DNA as template, RNA 

polymerase catalyses the 
linking 

together of four 
ribonucleotides to form 

RNA. It copies the base 
sequence of one 

of the DNA strands (called 
coding 

strand). 
3. How did Crick and His 
Colleagues 

Determine How Many 
Nucleotides are 

Used to Specify Each Amino 
Acid: - 

Crick and his colleagues tested 
all 64 

condons (each comprising 
three 

nucleotides) by making 
artificial MRNA 

and triplet codons and using 
them to 

synthesize a protein a or 
amino-acyl- 

tRNA complexes in cell free 
systems. 

Or 

1. Initial Watson’s experiments 

demonstrated that words of 
genetic code 

are all three bases long and 
that a set of 

three bases means one amino 
acids. 
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2. Later Nirenberg, Leader and 
Khorana 

used cell free system for 
protein 

synthesis, which was an 
extract of 

E.coli that had been broken 
open and 

from which cell wall had been 
removed. 

This extract contained the 
ribosomes, 

tRNA, aminocayl-tRNA 
synthetase and 

others facors required for 
protein 

synthesis. 
3. They demonstrated, by using 
cell free 

extracts, a synthetic mRNA 
could be 

translated in vitro. 
3. The first RNA which they used 
was 

polyuridylic acid (RNA 
composed 

entirely of uracil= UUUUU...) 
and the 

result was synthesis of a 
polypeptide 

made only of phenylalanine. 
Thus it was 

deduced that the codon for 

phenylalanine was coded 
exclusively by 

uridine bases (UUU). 
4. In this way they tested all 64 
codons, 

each proved to contain three 
nucleotides. 
4. Anticodon: - 

It is the three nucleotide 
sequence in the 

tRNA molecule, that is 
complementary 


to three bases of amin acid 
specifying 

codon in messenger RNA. Or 

It is the sequence of three 
unpaired bases 

at one point on tRNA which is 

complenetary to a codon on 
mRNA and 

can combine with it by 
complementary 

base pairing. 


II) From Punjab Boards: 


LAHORE BOARD 
Questions _ 


1. Define transformation and 
write its 
role. 
(Lahore 
Board-2008-A) 
2. What is serni-conservative 
replication? 
(Lahore 
Board-2008-A) 
3. What is semi-conservative 
replication model of DNA. 
(Lahore 
Board-2009-A) 


4. Describe briefly about sickle 
cell 
anemia. 
(Lahore 
Board-2009-A) 
5. What are Okazaki fragments? 
(Lahore 
Board-2009-A) 
6. Define transcription and how it 
is 
initiated. 
(Lahore Board-2010- 
A) 
7. Define chromosomal theory of 
inheritance. 
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(Lahore 
Board-2010-A) 
8. Differentiate between 
chromosomal 
aberrations and point 
mutation. 
(Lahore 
Board-2010-A) 
9. What is transformation? 
(Lahore 
Board-2011-A) 
10. Enlist different shapes of 
chromosomes. 
(Lahore Board- Group-I- 
2012-A) 
11. Enlist non-sense codons and 
their 
function. 
(Lahore Board- Group-I- 
2012-A) 
12. Define nucleosomes. 
(Lahore Board- Group-II- 
2012-A) 
13. What are the constituents of 
purines? 
(Lahore Board- Group-II- 
2012-A) 
14. Give the length of okazaki 
fragments. 
(Lahore Board- Group-II- 
2012-A) 
15. What is hoshodiester linkage? 
Draw 
structural formula. 
(Lahore Board- Group-I- 
2013-A) 
16. Differentiate between 
chromosomal 


aberration and point mutation. 


(Lahore Board- Group-I- 
2013-A) 
17. What is Alkaptonuria and its 
cause? 
(Lahore Board- Group-II- 
2013-A) 


18. Give the role and kinds of 
tRNA. 
(Lahore Board- Group-II- 
2013-A) 
19. What is translation? 
Lahore Board(Session 2012-14)- 
Group-!I) 


(2014-A) 
20. Define point mutation. 

Lahore Board(Session 2012-14)- 
Group-!I) 


(2014-A) 
21. Define karyotype. 

Lahore 
Board(Session 
2012-14)- Group- 

I) 

(2014-A) 

22. What is 
genetic code? 
(L.B-2014) 

Lahore 
Board(Session 
2012-14)- Group- 

II) 

(2014-A) 23. What 

is function of RNA 

polymerase in 
transcription? 

(L.B-2014) 

Lahore 
Board(Session 2012- 
14)- Group-II) 
(2014-A) 

24. Compare 
euchromatin with 
heterochromatin. 
(Lahore 
Board (Session 2012-14) 
(Group-II- 
2014-A) 
Answers 
1. A) Transformation: - 
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1. Trnasformation is the transfer 
of 

genetic material from one cell 
to 

another and can alter the 
genetic make 

up of the recipient cell. 
B) Role of Transformation: - 

Due to this process, the 
genetic change 

in bacteria can be brought 
about by 

uptake of DNA from the 
environment. 

Role of transformation was 
first 

observed by Griffith in 1928 
when 

DNA of heat killed S-type 
bacteria 

changed the live DNA of R-type 

bacteria into live S-type 
bacteria in his 

last experiment. 
2. Semi-Conservative 
Replication: - 
1. Itis the replication of DNA in 
which 

each daughter helix consists of 
one 

old and one new strand. 
2. Watson and Crick suggested in 
1953, 

that during DNA replication, 
each 

strand of DNA acts asa 
tempelate for 

the synthesis of a 
complementary 

strand. In this way, DNA 
replication 

produces two daughter DNA 
duplexes, 

each of which contains one 
parental 


strand and one newly 
synthesized 

strand. This mode of 
replication is 

termed semi-conservative 
replication. 
3. Semi-Conservative 
Replication 

Model of DNA: - 
1. In semi-conservative 
replication 

model of DNA, the sequence of 

original duplex is conserved, 
the 

duplex itself not. Instead each 
strand 

of the duplex becomes part of 

another duplex. 
2. In semi-conservative 
replication, the 

two strands of the duplex 
separate 

out each acting as a model, 
along 

which new nucleotides are 
arranged 

thus giving rise to new 
duplexes. 
3. In this process by separation of 
two 

strands, primary structure has 
been 

conserved 
4. Sickle Cell Anemia: - 
1. Itis an inherited form of 
anemia in 

which there is abnormality in 
the 

hemoglobin beta chains. 
2. In sickle cell anemia, defective 

hemoglobin molecules cause 
red blood 

cells to distort when subjected 
to low 

oxygen concentration, 
reducing its 
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ability to carry oxygen. 
3. Sickle cell hemoglobin 
molecule differs 

from normal hemoglobin by 
only one 

amino acid. It contains 
glutamic acid 

instead of valine. 
4. The critical change in the 
sickle cell 

disease is a mutation that 
replaces a 

single thymine with an adenine 
at the 

position that codes for 
glutamic acid 

converting the position to 
valine. 
5. The normal DNA contains CTT 
triplet 

that specifies glutamic acid, 
while the 

DNA of sickle cell hemoglobin 
contains 

CAT which specifies valine. 
5. Okazaki Fragments: - 
1. These are short fragments of 
DNA 

produced by discontinuous 
replication, 

elongating in the 5/-3/ direction 
away 

from the replication form. 
2. Each Okazaki fragment is 
synthesized 

by DNA polymerase III in 5/—3/ 

direction, beginning at the 
replication 

fork and moving away from it. 
3. Each okazaki fragment begins 
with a 


RNA primer. 
4. Many okazaki fragments are 
joined by 


DNA ligase to form lagging 
strand. 


5. Okazaki fragments are 200 
nucleotides 

in eukaryotes and 1000-2000 in 

prokaryotes. 
6. A) Transcription: - 

The enzymatic synthesis of 
RNA 

molecules complementary to a 
strand of 

DNA is called Transcription. 
Ot 

It is the synthesis of an RNA 
molecule 

whose sequence is 
complementary to the 

sequence of one strand of a 
segment of 

DNA. Or 

Transcription is a process by 
which an 

RNA molecule is polymerized 
ona 

DNA template with the aid of 
various 

enzymes. 
B) How Transcription is 
Initiated: - 

Transcription is catalyzed by a 
RNA 

polymerase, a holoenzyme with 
five 

subunits. Transcription starts 
at the RNA 

polymerase binding site called 
promoter 

site on the DNA template 
strand. The 

binding of RNA polymerase to 
the 

promoter is the first step in 
gene 

transcription. One of the 
subunits of 

RNA polymerase, sigma factor 
is 
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responsible for correct 
initiation of 

transcription process. Once the 

transcription has started, the 
sigma factor 

is released and the remaining 
part of the 

enzyme (core enzyme) moves 
on the 

template strand and completes 
the 

transcription of the gene. 
7. Chromosomal Theory of 
Inheritance: 

The chromosomal theory of 
inheritance 

postulated as followos: 
1. Reproduction involves initial 
union of 

two cells, egg and sperm. If 
Mendel’s 

model is correct, then these 
two gametes 

must make equal hereditary 

contributions. Sperm, however, 
contain 

little cytoplasm, therefore, the 
hereditary 

material must reside within the 
nuclei of 

the gametes. 
2. Chromosomes segregate 
during meiosis 

in a manner similar to that 
exhibited by 

the elements of Mendel’s 
model. 
3. Gametes have only one copy of 
each 

pair of homologous 
chromosomes; 

diploid individuals have two 
copies. In 

Mendel’s model gametes have 
copy of 


each element; diploid 


individuals have 
two copies. 


4. During meiosis, each pair of 
homologous chromosomes 


orients on the 


metaphase independent of any 


other pair. 


Thus independent assortment 


of 


chromosomes is a process 


suggestive of 


the independent assortment of 


factors 


postulated by Mendel. 


8. Differences 


between 
Chromosomal 

Aberrations 
and Point 
Mutation: - 

Point 

Chromosomal | Mutations 

Aberrations 
1. 1. Point 
Chromosomal mutations are 
aberrations are | microchanges 
megachanges in | which occur in 
the molecular 
chromosomes. structure of 
Zi DNA. 
Chromosomal 2. They are 
aberrations are_ | invisible and 
concerned with | may be 
the visible observable by 
changes in the cytological 
structure of the | techniques. 


chromosome. 

3. They involve 
presence of an 
extra 
chromosome or 
loss of a 
chromosome 
from the diploid 
number of 


3. They involve 


alterations 


one or few base 
pairs in the 
coding sequence 
such as deletion, 
insertion, 
substitution in 
one or few bases 
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chromosomes, of chromosome. 
or changes like 
deletion, 
insertions, 
inversions etc in 
the parts of the 
chromosome. 
9. Transformation: - 

The term transformation is 
used in 

following related meanings. 
1. Itis the process of 
transmitting genetic 

information from one 
bacterium to 

another bacterium through 

environment causing it to 
transform 

(undergo changes). This 
principle was 

first notified by Fred Griffth in 
1928. 
2. Itis the conversion of normal 
cultured 

cells into cancerous cells. It is 
usually 

produced by certain viruses 
that can 

cause the cancerous 
transformation of 

normal cells in cultures. 
3. It is the process of 
introducting a 

recombinant DNA molecule 
(insert 

DNA and vector together) into 


a 

compitable host cell. This 
method is 

applied in biotechnology. 
10. Different Shapes of 
Chromosomes: - 

The usual shapes of 
chromosomes are i, j 

and v. 


11. A) List of Non-Sense 
Codons: - 

UAA, UAG, UGA and AUG 
B) Functions of Non-Sense 
Codons: - 
1. AUG signals start --that is, the 
beginning 

of a protein (start codon). 
2. UAA, UAG and UGA signal 
stop-the 

end of a protein (stop codon). 
12. Nucleosomes: - 
1. Every 200 nucleotides, DNA 
duplex is 

coiled around a core of eight 
histone 

proteins forming a complex 
known as a 

nucleosome. Or 
1. Nucleosomes are fundamental 
units of 

eukaryotic chromosome. 
2. Each nucleosome is a complex 
of DNA 

and histone proteins in which 
the double 

helical DNA winds around 
eight 

molecules of histone. 
3. Chromatin is composed of long 

sequences of nucleosomes. 
Or 
1. Nucleosomes are the subunits 
of 

chromatin. 
2. One nucleosome is composed 
of core of 

histone octomer complexed 
with 146 

base pairs of DNA. 
3. Ina nucleosome, histones are 
positively 

charged while the phosphate 
groups of 

DNA are negatively charged. 
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4. Adjacent nucleosomes are 
connected by 

linker DNA associated with 
another 

histone protein. 
13. Constituents of Purines: - 

Purines contain two bases 
Adenine and 

Guanine. 

Both these bases consist of two 
fused 

rings containing nitrogen, 
hydrogen and 

carnon atoms. 
14. The Length of Okazaki 
Fragments: - 
1. In eukaryotes, okazaki 
fragments are 

about 100-200 nucleotides 
long. 
2. In prokaryotes, okazaki 
fragments are 

1000—2000 nucleotides long. 
15. A) Phoshodiester Linkage: - 

Phosphodiester is a linkage 
which binds 

two nucleotides of nucleic acid. 
In this 

linkage, phosphate group is 
linked to the 

two sugars by means of a pair 
of ester 

(P-O-C). 
B) Structutral Formula of 

Phosphodiester Linkage: - 


16. Differences between 
Chromosomal 

Aberration and Point 
Mutation: - 

See Lahore Board Answer No: 
8 
17. A) Alkaptonuria: - 
1. Itis also known as black urine 
disease. 
2. It is a condition in which the 
urine 

contains homogentesic acid, 
which turns 

black on exposure to air. 
B) Cause of Alkaptonuria: - 

It is a hereditary disease which 
is caused 

by a recessive allele. In this 
disease an 

enzyme necessary for 
breakdown 

(catabolism) of homogentesic 
acid is 

lacking. 
18. Role of tRNA: - 

tRNA molecules transport both 
the 

amino acids to the ribosomes 
for use in 

the building the polypeptides 
and also 

position each amino acid at the 
correct 

place on the elongating 
polypeptide 

chain. 
B) Kinds of tRNA: - 

Human cells contain about 45 
different 

kinds of tRNA molecules. 
19. Translation: - 
1. The process of mRNA directed 
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polypeptide synthesis by 
ribosomes is 

called translation. 
2. In this process nucleotide- 
sequence 

information in mRNA is 
translated into 

amino acid-sequence informion 
in 

polypeptide chain. Or 
1. Itis a process by which a 
protein is 

synthesized from amino acids 
according 

to the nucleotide sequence of 
an mRNA 


molecule. 
2. In addition to mRNA, two 
major 


components, ribosomes and 
tRNA are 

involved in translation. Or 

Translation is an enzymatic 
process that 

requires ribosomes binding to 
and 

moving along mRNA to read 
the 

nucleotide sequence and 
convert it into a 

sequence of amino acids ina 
polypeptide 

chain. 
20. Point Mutation: - 
1. Change in the single or few 
bases of 

the DNA molecule is called 
point 

mutation. 
2. Mutational changes that effect 
the 

message itself, producing 
alterations in 

the sequence are called point 
mutations, 


since they usually involve only 
one ora 

few nucleotide. 
3. It is also known as gene 
mutation. 
4. Mutations may arise for two 
reasons: 
a. Some are spontaneous, 
meaning that 

they arise without any 
apparent external 

cause, usually due to pairing 
errors 

occurring during DNA 
replication. 
b. Most are induced by external 
agents 

called mutagens. There are 
three classes 

of mutagen: radiation, 
chemicals, and 

viruses 
21. Karyotype: - 
1. The particular array of 
chromosomes 

that an individual posseses is 
called its 

karyotype which may differ 
greatly 

between different species, or 
sometimes 

even between particular 
individuals. 
2. Karyotypes of individuals are 
often 

examined to detect genetic 

abnormalities, such as those 
arising from 

extra or lost chromosomes. 
Or 

The term karyotype is given to 
whole 

group of characteristics that 
allows the 

particular chromosomal set, 
that is, the 
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number of chromosomes, 
relative size, 

position of centromere, length 
of the 

arms, secondary constriction 
and the 

satellites. 
2. The karyotype is characteristic 
of an 

individual, species, genus, or 
larger 

grouping, and may be 
represented by a 

diagram in which the pairs of 

homologous chromosomes are 
ordered 

in a series of decreasing size. 
22. Genetic Code: - 
1. Genetic code is the 
combination of three 

nucleotides which specify a 
particular 

amino acid. 
2. Genetic code has several 
features: 
a. Each codon corresponds to 
only one 

amino acid. For example the 
triplet GAC 

represents or stands for the 
amino acid 

glutamic acid GUG represents 
valine. 
b. There are several codons for 
most amino 

acids. For example, there are 
six codons 

for serine, four for glycine and 
two for 


lysine. 
c. Three codons act as stop 
signals, 


meaning end of message. 
d. One codon acts both as start 
and code for 

the amino acid methionine. 


e. The genetic code is universal. 
It is the 

same in almost all the 
organisms. But the 

study of code of mitochondrial 
DNA 

however, showed that genetic 
code is not 

that universal. Or 
1. Genetic code is the 
relationship between 

base sequence in DNA (or in 
some 

viruses, RNA) and amino acid 
in 

proteins. 
2. Itisa triplet code, meaning 
that three 

bases specify each amino 
acids. 
3. It is written in the 5/—3/ 
direction. 
4. The term codon can refer to 
triplets of 

either mRNA or of DNA. 
23. Function of RNA 
Polymerase in 

Transcription: - 

RNA polymerase recognizes 
and binds 

to specific site on one of the 
strand of 

DNA molecule and assembles a 
single 

strand of RNA with a nucleotide 
sequence 

complementary to that of the 
DNA strand 

it has bound. 
24. Comparison of Euchromatin 
with 

Heterochromatin: - 


Euchromatin Heterochromat 
in 


1. Euchromatin | 1. The regions 
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is condensed 
during cell 
division and is 
present in an 
open 
configuration at 
all other times 
2. Itis is 
generally 
capable of 
transcription, 
hence its gens 
can be 
expressed. 

3. Itis looely 
packed 
chromatin 
structure. 

4. Itis lightly 
staining. 


of 
heterochromatin 
remain tightly 
coiled and 
bound to 
chromosome 
proteins 
throught the cell 
cycle even 
during 
interphase. 

2. Itis not 
available for 
transcription, 
hence its genes 
are never 
expressed. 

3. Itis highly 
coiled and 
condensed 
chromatin. 

4. Itis densely 
staining. 


GUJRANWALA BOARD 


Questions 


1. Why histones are positively 


charged? 


( Gujranwala Board- 


2009-A) 


2. What is phosphodiester bond? 
( Gujranwala Board- 


2009-A) 


3. What is RNA primer? What 


role does 
it play? 


( Gujranwala Board- 


2009-A) 


4. How do histones and DNA 


interact 


with each other in 


chromosomes? 


( Gujranwala Board- 


2010-A) 


5. What are mutagens? Give an 


example. 


( Gujranwala Board- 
2010-A) 
6. Differentiate between 
translation and 
transcription. 
( Gujranwala Board- 
2011-A) 
7. Compare telocentric and 
acrocentric 
chromosomes. 
( Gujranwala Board- 
2011-A) 
8. Define transformation. 
( Gujranwala Board- 
2011-A) 
9. Mention the types of 
chromosomes due to 
centromeric position. 
( Gujranwala Board- 
2012-A) 
10. Why is Erwin Chargaff famous 
for? 
( Gujranwala Board- 
2012-A) 
11. What is transcription bubble? 
How it is 
formed. 
( Gujranwala Board- 
2012-A) 
12. What is heterochromatin and 
euchromatin. ( G.B-2013) 
( Gujranwala Board- 
2013-A) 
13. What are okazaki fragments? 
Also 
give their lengths. 
( Gujranwala Board- 
2013-A) 
14. Differentiate between purines 
and 
pyrimidine. 
( Gujranwala Board- 
2013-A) 
15. What is point mutations? Give 
examples. 
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( Gujranwala Board-New 
Scheme) 


(2014-A) 
16. What is siekle cell anemia? 

( Gujranwala Board-New 
Scheme) 


(2014-A) 
Answers 
1. Why Histone are Positively 
Charged: - 

Histones are positively charged 
due to 

an abundance of the basic 
amino acids 

arginine and lysine. 
2. Phosphodiester: - 
1. Itis a covalent linkage 
between two 

nucleotides in a strand of DNA 
or RNA. 
2. It includes a phosphate group 
bonded to 

the sugars of two adjacent 
nucleotides by 

two ester (P-O-C) bonds, one 
between 

phosphate group and 5/ OH of 
sugar of 

same nucleotide and the 
second between 

phosphate group and 3/ OH of 
sugar of 

another nucleotide. 
3. A) RNA Primer: - 
1. In DNA replication, RNA 
primer is a 

sequence of about 10 RNA 
nucleotides 

complementary to unwound 
DNA that 

attaches at a replication fork. 
Or 


RNA primer is the sequence of 
about 10 

RNA nucleotides synthesized 
by RNA 

primase during replication, 

complementary to initial 
unwound 

template DNA strand. 
2. The RNA primer is later 
degraded and 

replaced by DNA nucleotides. 
3. Only one RNA primer is 
required for 

the construction of whole 
leading strand 

but one RNA primer for each 
Okazaki 

fragment in the construction of 
lagging 

strand. 
B) Role of RNA Primer: - 

RNA primer provides a 3’ OH 
end 

to which DNA polymerase 

adds nucleotides to form the 
new strand. 

Or 

It pairs with the template 
strand of DNA 

and provides a starting point 
(free 3/OH 

end) for DNA polymerase to 
begin 

synthesis of the new DNA 
chain. 
4. Interaction of Histones and 
DNA in 

Chromosomes: - 

Histones are positively charged 
due to 

arginine and lysine while DNA 
are 

negatively charged due to 
negatively 

charged phosphate groups in 
it. Histones 
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are strongly attracted to the 
phosphate 

groups of the DNA. Thus 
histones act as 

magnetic forms that promote 
and guide 

the coiling of DNA. 
5. A) Mutagens: - 
1. Mutagens are 
environmental agents 

causing mutations. Or 

Any agent capable of 
entering in 

the cell and producing 
mutations is 

called mutagen. Or 

An agent that induces 
changes in 

the DNA (mutations) is 
called 

mutagen. 
2. Since cancer is a result of 
somatic 

mutations, mutagens are 
also 

carcinogenic (cancer- 
producing 

agents). 
3. There are three classes of 
mutagen: 

radiation, chemical and 
viruses. 


B) An Example of Mutagen: - 


Nitrous acid (a chemical 
mutagen) 

changes cytocine into uracil, 
which pair 

with adenine rather than 
guanine. The 

end result is to convert a C—G 
pair into 

an A—T pair. 
6. Difference between 
Translation and 

Transcription: - 


Transcription 
1. It takes 1. It takes 
place in the place in the 


cytoplasm of nucleus of the 
eukaryotic cell. | cell. 

1. Itis the 2. Itis first 
second step of step of gene 
gene expression | expression 
(central dogma). | (central dogma). 
2. Polypeptide /2. RNA is 


chain is synthesized 
synthesized from DNA. 
from mRNA. 3. 

3. Amino acids, | Ribonucleoside 
mRNA, triphosphates, 
ribosomes, DNA and an 


tRNA, initiation | enzyme RNA 
and elongated polymerase are 


factors are required for 
required for transcription. 
translation. 3. Promotor 


3. Start codon | site is 
is required for required for the 
the initiation of | initiation of 


translation. transcription. 
4. Stop codon /|4. GC hairpin 
and releasing causes RNA 


factor terminate | polymerase to 
the translation. | stop 
transcription. 


7. Comparison of Telocentric 
and 
Acrocentric Chromosomes: - 


Translation 


Telocentric Acrocentric 
Chromosome Chromosome 
1. The 1. The 
centromere is centromere is 
located at the present very 
terminal position | near to the end. 
or at one end. 2. One side has 
2. Thearms of _ | very short arms 
chromatds are of chromatids 
present toward while other side 
one side only. has vey long 
arms. 
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8. Transformation: - 

The term transformation is 
used in 

following related meanings. 
1. Itis the process of 
transmitting genetic 

information from one 
bacterium to 

another bacterium through 

environment causing it to 
transform 

(undergo changes). This 
principle was 

first notified by Fred Griffth in 
1928. 
2. Itis the conversion of normal 
cultured 

cells into cancerous cells. It is 
usually 

produced by certain viruses 
that can 

cause the cancerous 
transformation of 

normal cells in cultures. 
3. Itis the process of 
introducting a 

recombinant DNA molecule 
(insert 

DNA and vector together) into 
a 

compitable host cell. This 
method is 

applied in biotechnology. 
9. Types of Chromosomes due 
to 

Centromeric Position: - 
1. Telocentric Chromosomes: - 
a. Centromere is located at the 
terminal 

position or at one end. 
b. The arms of chromatds are 
present toward 

one side only. 
2. Acrocntric Chromosomes: - 
a. The centromere is present very 
near to end. 


b. One side has very short arms of 
chromatids 

while other side has vey long 
arms. 
c. They are rod shaped. 
3. Submetacentric Chromosomes: - 
a. The centromere is slightly 
displaced from 


the centre. 
b. Both sides have arms of unequal 
length of 

chromatids. 


4. Metacentric Chromosomes: - 

a. Centromere is present almost in 

the center. 

b. Both sides have equal or almost 

equal 
arms. 

c. They are V shaped. 

10. Erwin Chargaff Famous For: 
Chargaff observed following 
underlaying regularity in 

double 
stranded DNA: 

1. The proportion of A always 

equals that 
of T, and proportion of G 

always equals 


that of C: 
A=T, and G=C 
2. It follows that there is always 
an equal 


proportion of prines (A and G) 
and 

pyrimidines (C and T). 

A+G=T+C 

11. A) Transcription Bubble: - 
1. Itis an unwound bubble of DNA 
of 18 

base pairs. 
2. Itis the region containing the 
RNA 

polymerase, DNA, and growing 
RNA 

transcript. 
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B) Formation of Transcription 
Bubble: - 
1. The DNA at the initiation site 
of 

transcription is denatured by 
an 

isomerization reaction in which 
RNA 

polymerase and promoter shift 
from a 

closed complex to an open 
complex. In 

the open complex 18 base pairs 
of DNA 

are denatured, forming a 
transcription 

bubble. 
2. Within the bubble the first 12 
bases of 

newly synthesized RNA 
temporarily 

forms RNA-DNA hybrid with 
the 

template DNA strand. 
3. The transcription bubble moves 
down the 

bacterial DNA at a constant 
about 50 

nucleotides per second, leaving 
the 

growing strand protruding from 
the 

bubble. 
12. A) Heterochromatin: - 
1. Heterochromatin is defined as 
those 

regions of chromosome that 
remain 

permanently condendensed. 
2. Itis thought that in 
heterochromatin the 

DNA remains tightly packed in 
the 30 

nm fiber. 
3. This condensed chromatin is 
inactive in 


mRNA synthesis, hence genes 
contained 

in heterochromatic segments 
are never 


expressed. 
4. Hetechromatin corresponds to 
regions of 


chromosomes that are 
packaged ina 

highly condensed form. 
5. A large portion of 
heterochromatin 

contains repetitive DNA 
sequences. 
6. Heterochromatin is densely 
staining. 
B) Euchromatin: - 
1. Euchromatin is defined as 
those regions 

of chromosomes which are 
usually 

present in an oprn 
configuration and are 

condensed only during cell 
division 

when compact packaging 
facilitates the 

movement of chromosomes. 
2. Euchromatin is less densely 
packaged 

than heterochromatin. 
3. It is metabolically active with 
regard to 

RNA synthesis, hence its genes 
can be 

expressed. 
4. Euchromatin is lightly staining. 
13. A) Okazaki Fragments: - 

Okazai fragments are short 
length of 

DNA formed in the lagging 
strand 

during DNA replication. 
B) Lengths of Okazaki 
Fragments: - 
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See Lahore Board Answer No: 


14 


14. Differences between 


Purines and 


Pyrimidine: - 
Purines Pyrimidines 
1. Purines 1. Pyrimidines 


contain a fused 
five and six 
membered ring. 
2. They include 
adenine and 
guanine. 


contain a six 
membered ring. 
2. They include 
cytosine, 
thymine and 
uracil. 


15. A) Point Mutations: - 
1. Itis the change in the base 


sequence of a 


gene, resulting in a new allele. 


Or 


Any change in the DNA 


sequence is 


known as a point (gene) 


mutation. 


2. A point mutation arises when a 


base is 


inadvertently substituted, 


added, or 


deleted during the replication 


process. 


B) Examples of Point 


Mutations: - 


1. Sickle Cell Anemia: - 
In sickle cell anemia, a point 


mutation 


leads to the change of amino 


acid 


glutamic acid into valine at 


positon 6 


from N terminal end in 


hemoglobin B 


chain. This consequently alters 


the 


tertiary structure of the 


hemoglobin 


molecule reducing its ability to 


carry 
oxygen. 


2. Phenylketonuria: - 

It is a recessive disorder 
caused by a 

mutant allele of a gene 
encoding the 

enzyme phenylalnine 
hydroxylase that 

normally breakdown 
phenylalnine. In 

this disease phenylalanine 
accumulates 

in the cells leading to mental 
retardation, 

as the brain fails to develop in 
fancy. 
16. Sickle Cell Anemia: - 

See Lahore Board Answer No: 
4 


MULTAN BOARD 
Questions 


1. Define Karyotype. Give its 
importance. 
(Multan 
Board-2008-A) 
2. What is the chemical nature of 
Nucleosome? 
(Multan 
Board-2008-A) 
3. Name three types of RNA. Give 
function 
of each. 
(Multan 
Board-2008-A) 
4. How DNA polymerase III can 
initiate 
synthesis of DNA? 
(Multan 
Board-2008-S) 
5. What is Euchromatin? 
(Multan 
Board-2008-S) 
6. What is pont mutation? Give an 
example. 
(Multan 
Board-2008-S) 
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7. What is semiconservative 
replication of 
DNA? 
(Multan 
Board-2008-S) 
8. How histone helps coiling 
around it? 
(Multan 
Board-2009-A) 
9. What do you mean by point 
mutation? 
(Multan 
Board-2009-A) 
10. What is the contribution of 
Meselson 
and Stahl? 
(Multan 
Board-2009-A) 
11. How histone helps coiling 
around it? 
(Multan 
Board-2009-A) 
12. What is karyotype? Give its 
importance. 
(Multan 
Board-2009-S) 
13. What is Alkaptonuria? 
(Multan 
Board-2009-S) 
14. What is the structure of a 
typical 
nucleotide? 
(Multan 
Board-2009-S) 
15. Define Nucleosome. 
(Multan 
Board-2010-A) 
16. Draw structural formulae of 
Guanine 
and Thymine. 
(Multan 
Board-2010-A) 
17. Differentiate between 
Chromosomal 
aberration and Point mutation. 


(Multan 
Board-2010-A) 
18. Explain Alkaptunaria. 
(Multan 
Board-2010-S) 
19. Give structural formula of 
adenine and 
guanine. 
(Multan 
Board-2010-S) 
20. Exlain Alkapunaria. 
(Multan 
Board-2010-S) 
21. Compare the shape and 
structure of m- 
RNA and t-RNA. 
(Multan 
Board-2010-S) 
22. How many Chromosomes are 
present in 
Mouse and Sugar cane? 
(Multan 
Board-2011-A) 
23. What is Central Dogma? Give 
its two 
types. 
(Multan 
Board-2011-A) 
24. What is meant by a Karyotype 
of a cell? 
(Multan 
Board-2011-S) 
25. Define Trnasformation. Name 
the 
scientist who worked upon it. 
(Multan 
Board-2011-S) 
26. What is the contribution of 
Erwin 
Chargoff with respect to 
chemical nature 
of DNA? 
(Multan 
Board-2011-S) 
27. Differentiate between 
Hetercchromatin 


356 | Page 


and Euchromatin. 
(Multan 
Board-2012-A) 
28. Write note on Alkaptonuria. 
(Multan 
Board-2012-A) 
29. Briefly describe Replication of 
Lagging Strand of DNA. 
(Multan 
Board-2012-A) 
30. What is role of Promoter in 
transcription? 
(Multan 
Board-2012-S) 
31. How is a newly synthesized 
mRNA 
protected in transcription? 
(M.B 2012) 
(Multan 
Board-2012-S) 
32. What is universality of genetic 
code? 
(Multan 
Board-2012-S) 
33. Give the functions of the DNA 
polymerase III. 
(Multan 
Board-2013-A) 
34. What is karyotype? Give its 
importance. 
(Multan 
Board-2013-A) 
35. What is Transcription Bubble? 
(Multan Board-Old Scheme- 
2014-A) 
36. How is Phosphodiester Bond 
formed? 
(Multan Board-Old Scheme- 
2014-A) 
37. What is the role of DNA 
polymerase III? 
(Multan Board-Old Scheme- 
2014-A) 
38. Differentiate between 
Pyrimidines and 
Purines. 


(Multan Board-New Scheme- 
2014-A) 
39. What is Alkaptonuria? 
(Multan Board-New Scheme- 
2014-A) 
AO. Differentiate between codon 
and 
anticodon. 
(Multan Board-New Scheme- 
2014-A) 
Answers 
1. A) Karyotype: - 
The particular array of 
chromosomes 
that an individual posseses is 
called its 
karyotype. 
B) Importance of Karyotype: - 
1. Karyotypes show marked 
differences 
among species and sometimes 
even 
among individuals of the same 
species. 
Hence a karyotype helps in the 
identification of chromosomes 
in the 
human and other species. 
2. Karyotypes of individuals are 
often 
examined to detect genetic 
abnormalities, such as those 
arising from 
extra or lost chromosomes. 
2. Chemical Nature of 
Nucleosome: - 
Nucleosome is a complex of 
DNA and 
histones. 
a. DNA has negatively charged 
phosphate 
groups. Total DNA molecule has 
200 base pairs and DNA 
molecule which is wraped 
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around the core histone 
proteins has 146 base pairs. 
b. Histone proteins are positively 
charged 
due abundance of the basic 
amino acids 

arginine and lysine. One 
nucleosome is 

comprised of two copies of 
each of 

histnes H2A, H2B, H3 and H4. 
3. Names of Three Types of 
RNA: - 
1. Ribosomal RNA (rRNA) 
2. Messenger RNA (mRNA) 
3. Transfer RNA (tRNA) 
B) Function of Three Types of 
RNA: - 
a. Messenger RNA (mRNA): - 
Messenger RNA (mRNA) are 
transcribed from DNA and 
travel to 
ribosomes to direct precisely 
which 

amino acids are assemebled 
into 

polypeptides. Or 

It encodes the amino acid 
sequence of a 
protein in its molecule base 
sequence 
and serves as templates for 
protein 

synthesis. Or 

It carries the information that 
specifies 

the amino acid sequence of a 
given 

polypeptide. 

b. Transfer RNA (tRNA): - 
Transfer RNA (tRNA) 

molecules 
both transport the amino acids 

to the 
ribosomes for use in building 
the 


polypeptides and also position 
each 

amino acid at the correct place 
on the 

eleongating polypeptide 
chains. Or 

tRNA carries specific amino 
acids to the 

ribosomes to add to growing 

polypeptides according to the 
base 


sequence in MRNA. Or 
It identifies an amino acid and 
carries it 


to the ribosome where it is 
added to 

growing polypeptide chain 
during 

protein synthesis. Or 

It brings each amino acid into 
an 

association with the mRNA 
triplet 

specifying it. 
c. Ribosomal RNA (rRNA): - 

During translation, rRNA 
provides the 

site where polypeptides are 
assembled. 

Or 

Ribosomal RNA makes up a 
major part 

of ribosomes, the cytoplasmic 
structures 

on which polypeptides are 
assembled. 
4. Initiation of Synthesis of 
DNA by 

Polymerase III: - 

DNA polymerase III can not 
initiate 

synthesis on its own. It can 
only add 

nucleotides to an existing 
polynucleotide 
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strand providing it 3’ OH end. 
In fact 

DNA polymerase III requires 
an RNA 

primer molecule. This primer is 
RNA 

with a sequence of 10 
nucleotides 

complementary to the parent 
DNA 

template and is synthesized by 
an RNA 

polymerase called primase. 
DNA 

polymerse III recognizes 
primer and 

adds DNA nucleotides to it to 
construct 

DNA strand. The RNA primer 
is 

subsequently degraded and 
RNA 

nucleotides in the RNA primer 
are 

replaced by DNA nucleotides. 
5. Euchromatin: - 

See Gujranwala Board Answr 
No: 


12 (B) 
6. Point Mutation with 
Examples: - 


See Gujranwala Board Answr 
No: 15 
7. Semiconservative 
Replication of DNA: 

See Lahore Board Answer No: 
2 
8. Histone Helps Coiling 
Around It: - 

Histones are positively charged 
due to 

basic amino acids arginine and 
lysine. 

They are thus strongly 
attracted to the 


negatively charged phosphate 
groups of 

the DNA. The histone cores 
thus act as 

magnetic forms that promote 
and guide 

the coiling of the DNA. 
9. Point Mutation: - 

See Lahore Board Answer No: 
20 
10. Contribution of Meselson 
and Stahl: - 

Meselson and Stahl 
demonstrated that 

DNA replication is 
semiconservative. 
11. Histone Helps Coiling 
Around It: - 

See Multan Board Answer No: 
8 
12. Karyotype and Its 
Importance: - 

See Multan Board Answer No: 
1 
13. Alkaptonuria: - 

See Lahore Board Answer No: 
17 (A) 
14. Structure of a Typical 
Nucleotide: - 

A typicl nucleotide comprises a 

phosphate group linked toa 
pentose 

sugar (ribose in RNA, 
deoxyribose in 

DNA) which inturn is linked to 
either a 

purine or pyrimidine base (flat 
ring 

shaped molecules containing 
nitrogen). 

The purine bases within both 
DNA and 

RNA are adenine (A) and 
guanine (G); 

the pyrimidine bases in DNA 
are 
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thymine (T) and cytosine (C). 
In RNA, 

thymine is replaced by the 
structurally 

similar uracil. Or 

A typical nucleotide has three 
parts: 
a Pentose sugar—It is 5-carbon 

monosaccharide. In RNA, it is 
ribose 

and in DNA it is deoxyribose. 
b. A phosphate group—lIt is 
present in both 

DNA and RNA. 
c. A nitrogen-containing base-- 

Nitrogenous bases are 
pyrimidine rings 


(uraci U, cytosine C, Thymine T 


or 
purine rings (adenine A, 
guanine G). C, 
U, A and G are present in RNA 
while C, 


T, Aand G are present in DNA. 


15. Nucleosome: - 
1. Anucleosome is a 10 nm 
diameter 

particle that consists of a core 
of eight 

histone molecules which is 
wrapped by 

two complete turns of DNA 
molecule of 

146 base pairs. 
2. Nucleosome is the smallest 
structural 

unit of chromatin. 
3. Many nucleosomes are linked 
to one 

another by linker DNA to form 

chromatin, structural 
organization of 

which is often referred to as 
beads ona 

string. 


16. Structural formulae of 
Guanine 
and Thymine: - 


17. Differences between 
Chromosomal 

Aberration and Point 
mutation: - 

See Lahore Board Answer No: 
8 
18. Alkaptunaria: - 

See Lahore Board Answer No: 
17 
19. Structural Formulae of 
Adenine and 

Guanine: - 
20. Alkaptunaria: - 

See Lahore Board Answer No: 
17 
21. Comparison of the Shape 
and 

Structure of m-RNA and t- 
RNA: - 
22. Chromosomes Present in 
Mouse and 

Sugar Cane: - 
1. Forty chromosmomes are 
present in 

mouse. 
2. Eighty chromosomes are 
present in 

sugarcane. 
23. A) Central Dogma: - 

All organisms use the basic 
mechanism 

of reading and expressing 
genes called 
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central dogma. The genetic 
information 

resides in DNA, which is also 
the main 

fountain head. The genetic 
information 

flows down into RNA, which is 
then 

converted into protein. Or 

The central dogma of gene 
expression is 

the is that DNA, which carries 
the 

genetic information, is 
transcribed into 

RNA, and RNA is translated to 
produce 

a polypeptide chain. 
B) Two Types of Central 
Dogma: - 
a. Transcription: - 

The first type (or step) of 
central dogma 

is the transfer of information 
from DNA 

to RNA, which occurs when an 
mRNA 

copy of the gene is produced. 
The 


process is called Transcription. 


b. Translation: - 

The second type (or step) of 
central 

dogma is the transfer of 
information 

from RNA to proteins, which 
occurs 

when the information 
contained in the 

mRNA is used to direct the 
synthesis of 

polypeptides by ribosomes. 
24. Karyotype of a Cell: - 

See Lahore Board Answer No: 
21 
25. A) Trnasformation: - 


See Lahore Board Answer No: 

1 (A) 

B) Scientist Worked Upon 
Transformation: - 
Frederick Griffith 

26. Contribution of Erwin 

Chargoff with 
Respect to Chemical Nature 

of DNA? 

Erwin Chargoff made a highly 

significant discovery. He 
hydrolysed 

DNA into its constituents and 
measured 

the relative amounts of the 
four bases. 

He discovered that: 

a. Ina given sample of DNA, the 

number 
of purine molecules equals the 

number 
of pyrimidine molecules. 

b. In particular, the number of 

adenine 
molecules equals the molecules 

of 
thymine, and the number of 
molecules of 
guanine equals the number of 
molecules 
of cytosine. 
A=T 
G=C 
A+G=T+C 

27. Differences between 

Hetercchromatin 
and Euchromatin: - 

See Lahore Board Answer No: 

24 

28. Note on Alkaptonuria: - 
Garrod and Bateson concluded 

in 1902 
that certain diseases among 

their patients 
were more prevelant in 

particular 
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families. Among many diseases 

Alkaptonuria was one of them. 
Garrod 

studied Alkaptonuria in detail. 
In 

alkaptonuria, patients 
produced urine 

that contained homogentesic 
acid. This 

substance oxidized rapidly to 
air, turning 

the urine black. In normal 
individuals, 

homogentesic acid is broken 
down into 

simpler substances. With 
considerable 

insight Garrod concluded that 
patients 

suffering from alkaptonuria 
lacked the 

enzyme necessary to catalyze 
this 

breakdown. 
29. Replication of Lagging 
Strand of 

DNA: - 

Following steps take place in 
the 

replication of lagging strand of 
DNA: 
a. On the lagging strand template 
(parental 

strand) primase synthesizes an 
RNA 

primer in the 5/---3/ direction, 
away from 

the replication. 
b. A DNA polymerase III 
recognizes the 

primer and adds DNA 
nucleotides to it 

to construct an Okazaki 
fragment (100- 

200 nucleotides long in 
eukaryotes and 


1000-2000 nucleotides long in 

prokaryotes) in the 5/—3/ 
direction. 
c. As the replication fork moves 
on due to 

further unwinding of the DNA 
helix, 

primase synthesizes another 
primer close 

to the replication fork, and 
DNA 

polymerase III jumps ahead 
1000-2000 

nucleotides toward the 
replication fork 

to begin constructing another 
Okazaki 

fragment. 
d. Subsequently, many Okazaki 
fragments 

attached to primers extend 
along lagging 


strand. 
e. At this point, primers are 
hydrolyzed by 


a 5’—3’ DNA polymerase I. 
f. After the RNA primers have 
been 

removed, DNA polymerase I 
fills in the 

gaps left by the the RNA 
primers, 

leaving nicks in the lagging 
strand. 
g. Nicks in the lagging strand are 
sealed by 

DNA ligase. 
30. Role of Promoter in 
Transcription: - 
1. Promoter is a DNA sequence at 
the 

template strand at which 
initiation 

complex for transcription 
assembles and 

transcription starts. 
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2. There are hundreds of 
promoters in 

bacterial cells and thousands 
in 

eukaryotic cells since 
transcription of 

every gene is initiated 
independently at 

its own promoter. 
3. Promoter helps the RNA 
polymerase to 

use which of two DNA strands 
asa 

template. Promoter recognition 
depends 

upon the sigma factor of RNA 

polymerase. 
4. In prokaryotes, within 
promoters there 

are two binding sitesTTGACA 
also 

called -35 sequence also called 
-35 

sequence and TATAAT 
sequence also 

called -10 sequence which 
have affinity 

for the RNA polymerase. In 
eukaryotes 

these sites are at -75/ and -25/ 
sites 

respectively. 
31. Protection of Newly 
synthesized 

mRNA: - 
1. A newly synthesized mRNA is 
protected 

in transcription by adding a 
cap anda 

tail to protect mRNA from a 
variety of 

nucleases and phosphatases so 
that it 

may remain stable during long 
journey 

to ribosomes. 


2. The cap is in the form of 7 
methyl GTP, 

which is linked to 5/ to 5/ with 
the first 

nucleotide. 
3. The tail is in the form of poly A 
tail 

linked to 3/ end of the RNA. 
32. Universality of Genetic 
Code: - 

The genetic code is universal. 
It is the 

same in almost all the 
organisms. For 

example AGA specifies arginine 
in 

bacteria, in human and all 
other 

organisms whose genetic code 
has been 

studied. The study of genetic 
code of 

mitochondrial DNA however, 
showed 

that genetic code is not that 

universal. For example UGA 
codon is 

normally a stop codon but, in 

mitochondria it reads as 
tryptophan. 
33. Functions of the DNA 
Polymerase IIT: 

It is the major enzyme 
responsible for 

DNA replication. It synthesizes 
leading 

strand as well as Okazaki 
frogments in 

the lagging strand. 
34. Karyotype and ts 
Importance: - 

See Multan Board Answer No: 
1 
35. Transcription Bubble: - 

See Gujranwala Board Answe 
No: 1 
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36. How Phosphodiester Bond 
Formed: - 

Phosophodiester bond is 
formed when 

the reaction between the 
phosphate 

group of one nucleotide and 
hydroxyl 

group of another occurs. It isa 

dehyderation synthesis, 
eliminating a 

water molecule and forming a 
covalent 

bond that links two groups. 
This linkage 

is called phosphodiester bond 
because 

the phosphate group is now 
linked to the 

two sugars by a pair of ester 
( P-O-C) 

bonds. The two unit polymer 
results 

from phsophodiester linkage 
with a free 

phosphate group at one end 
and a free 3 

hydroxyl group at the other, so 
that it 

can link to other nucleotides. 


37. Role of DNA polymerase III: 


See Multan Board Answer No: 
33 
38. Differences between 
Pyrimidines and 

Purines: - 

See Gujranwala Board Answer 
No: 4 
39. Alkaptonuria: - 

See Lahore Board Answer No: 
17 (A) 
40. Differences between Codon 
and 

Anticodon: - 


Codon Anticodon 


It is the It is the 
sequence of sequence of 
three bases in three bases in 
MRNA which tRNA 
specifies an complementary 
amino acid. to an MRNA 

codon. 
BAHAWALPUR BOARD 


uestions 


1. What is semiconservative 
model of 
DNA relication? 
(Bahawalur 
Board-2008-A) 
2. What is Alkatonuria? 
(Bahawalur 
Board-2008-A) 
3. What is template and coding 
strand? 
(Bahawalur 
Board-2008-A) 
4. Write down structural formula 
of 
Adenine and Guanine. 
(Bahawalur 
Board-2009-A) 
5. What are the methods of DNA 
Replication? 
(Bahawalpur 
Board-2009-A) 
6. What are the functions of 
RNA? 
(Bahawalpur 
Board-2009-A) 
7. What are Nucleosomes? 
(Bahawalpur 
Board-2010-A) 
8. Why Sanger is famous? 
(Bahawalpur 
Board-2010-A) 
9. Explain Phenylketonuria. 
(Bahawalpur 
Board-2010-A) 
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10. Differentiate between 
Heterochromatin 
and Euchromatin. 
(Bahawalur 
Board-2011-A) 
11. Define Karyotype. 
(Bahawalur 
Board-2011-A) 
12. Define Genetic Code. 
(Bahawalur 
Board-2011-A) 
13. What is Genetic Cause of 
Alkatonuria? 
(Bahawalur 
Board-2012-A) 
14. Define Transcrition and 
Translation. 
(Bahawalur 
Board-2012-A) 
15. Define Leading Strand and 
Lagging 
Strand. 
(Bahawalur 
Board-2012-A) 
16. Define Karyotype and its 
importance. 
(Bahawalur 
Board-2013-A) 
17. Differentiate between 
Conservative and 
Dispersive Models for DNA 
Relication. 
(Bahawalur 
Board-2013-A) 
18. Define Translation. 
(Bahawalur Board-New 
Scheme) 


(2014-A) 
19. What is “One Gene One 
Polypeptide” 
hypothesis? 
(Bahawalur Board-New 
Scheme) 


(2014-A) 


120. Define Translation. 
(Bahawalur Board-New 
Scheme) 


(2014-A) 
21. Differentiate between Leading 
and 
Lagging Strand. 
(Bahawalur Board-New 
Scheme) 


(2014-A) 

Answers 

1. Semiconservative Model of 

DNA 
Relication: - 

See Lahore Board Answer No: 

3 

2. Alkaptonuria: - 

See Lahore Board Answer No: 

17 

3. A) Template Strand: - 

1. The one of the two strands of 

DNA that 
is transcribed or copied during 
transcription is called 

Template strand. 

Or 
It is the strand of DNA on 
which RNA 
transcript is formed. 

2. Template strand produces RNA 
transcript’s sequence that is 
complementary to it. 

3. Template strand is also known 

as the 
antisense (-) strand. 

B) Coding Strand: - 

1. The strand which is opposite to 

the 
template strand is called 

Coding strand. 

Or 
The strand of DNA that is not 


365 |Page 


transcribed is called the coding 
strand 
2. The coding strand is also 
known as the 

sense (+) strand. 
3. Coding strand has the same 
sequence as 

the RNA transcript, except T 
takes the 

place of U. Hence, it is the 
strand which 

is actually copied and is 
complementary 

to the template strand of DNA. 
4. Structural Formula of 
Adenine and 

Guanine: - 

See Multan Board Answer No: 
19 
5. Methods of DNA 
Replication: - 
1. Conservative Method of DNA 

Replication: 

According to this method of 
replication, 

parental double helix would 
remain 

intact and generate DNA 
copies 

consisting of entirely new 
molecules. 
2. Despressive Method of DNA 


Replication: - 

According to this method of 
replication, 

parental DNA would become 
dispersed 

throughout the the new copy 
so that each 

strand of all the daughter 
molecules 

would be a mixture of old and 
new 

DNA. 
3. Semi-Conservative Method of 
DNA 


Replication: - 

According this method of 
replication, 

each strand of duplex DNA acts 
asa 

template for syntheszing a 
daughter 

strand. Each daughter 
molecule of DNA 

contains one parental strand 
and one 

newly synthesized daughter 
strand. 
6. Functions of RNA: - 
1. RNA plays a central role in 
protein 

synthesis. 
2. Some RNA molecules are 
catalytic, that 

is they function as enzymes. 
7. Nucleosomes: - 

See Lahore Board Answer No: 
12 
8. Sanger Famous for: - 

Sanger described the complete 
sequence 

of amino acids of insulin. 
9. Phenylketonuria: - 

See Lahore Board Answer No: 
9 
10. Differences between 
Heterochromatin 

and Euchromatin: - 

See Lahore Board Answer No: 
24 
11. Karyotype: - 

See Lahore Board Answer No: 
21 
12. Genetic Code: - 

See Lahore Board Answer No: 
22 
13. Genetic Cause of 
Alkaptonuria: - 

A recessive allele is the cause 
of 

Alkaptonuria. 
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14. A) Transcrition: - 
Transcription is the process of 
synthesizing a single-stranded 

RNA 
complementary to the one of 

the strands 
of DNA. 

B) Translation: - 

It is the decoding of the 
information in 

the mRNA (in the form of 
specific 

sequence of nucleotides) into a 
specific 

sequence of amino acids ina 
polypeptide 

chain. 
15. A) Leading Strand: - 
Leading strand is the DNA 
strand which 
elongates toward the 
replication fork and 

is built up simply by adding 
nucleotides 

continuously to its growing 3’ 
end. Or 

It is DNA strand that is 
synthesized 

continuously in a 5’ to 3/ 
direction 

towards the replication fork. 
Or 
The newly synthesized strand 
formd by 
5/--3/ polymerization in th 
direction of 

replication fork is called the 
leading 

strand. 

It is formed against the 
antiparallel 

parent strand terminating into 

3/ end. 

B) Lagging Strand: - 

Lagging strand is the DNA 
strand which 


elongates away from 
replication fork and 
is synthesized discontinuously 


as a series 


of short segments that are 


later 
connected. 


Or 


It is DNA strand that grows in 


an overall 


3’ to 5/ direction, but is 


synthesized 


discontinuously in short 


Okazaki 


fragments (5/ to 3/ direction 


away from 


the replication fork) that are 


late joined 


by DNA ligase. 


Or 


The newly synthesized strand 


formed 


5/—3’ polymerization away 


from 


replication fork is called the 


lagging 
strand. 


16. Karyotype and its 


Importance: - 


See Multan Board Answer No: 


1 


17. Differences between 
Conservative and 
Dispersive Models for DNA 


Relication: - 
Dispersive 
Conservative Model 
Model 


Accoring to 
this model, the 
original DNA 
molecule 
remains 
unaltered, 
having acted as 
a template for 
the two new 
strands which 


According to 
this model, 
different parts 
of either strand 
are used to 
synthesize the 
new 
strand, so that 
following 
synthesis the 
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form the new 
DNA molecule. 


original DNA 
and newly 
synthesized 
DNA are 
dispersed along 
each strand. 


18. Translation: - 
See Lahore Board Answer No: 


19 


19. “One Gene One Polypeptide 
Hypothesis”: - 
It states that one gene encodes 
one 
polypeptide chain. 
It is the modified form of one 


gene one 
enzyme hypothesis. Or 
Beadle and Tatum proposed 
one gene - 


one enzyme hypothesis, that is 
the 

function of gene is to provide 
the 

information for making an 
enzyme. 

Because many enzymes contain 
multiple 

protein or polypeptide 
subunits, each 

encoded by a separate gene 
the 

relationship is today more 
commonly 

referred to as “one gene - one 

polypeptide”. It states that one 
gene 

encodes one polypeptide chain. 
20. Translation: - 

See Lahore Board Answer No: 
19 
21. Differences between 
Leading and 

Lagging Strand: - 

Leading Lagging 

Strand Strand 


towards the 


replication fork. 


2. Itis 
synthesized 
continuously in 
5/--3/ direction. 
3. It requires 
only one RNA 
primer for its 
initiation. 


away from the 
replication fork. 
2.) CIS 
synthesized 
discontinuously 
in a series of 
short segments 
(Okazaki 
fragments) in 
5/--3/ direction. 


3. It requires 
many RNA 
primers, one for 
each Okazaki 
fragment. 


1. Itelongates | 1. It elongates 


FAISALABAD BOARD 
Questions _ 


1. Define the term Necleosome. 
(Faisalabad 
Board-2008-A) 
2. Define Okazaki fragments. 
(F.B- 2008) 
(Faisalabad 
Board-2008-A) 
3. Why histones are positivily 
charged? 
(Faisalabad 
Board-2009-A) 
4. What is meant by conservative 
replicatin 
of DNA? 
(Faisalabad 
Board-2009-A) 
5. Give the importance Meselson- 
Stahl 
experiments. 
(Faisalabad 
Board-2010-A) 
6. Sketch two dimensional 
structure of 
tRNA. 
(Faisalabad 
Board-2010-A) 
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7. Differentiate between codon 
and 
anticodon. 
(Faisalabad 
Board-2010-A) 
8. What is phosphodiester bond? 
How is it 
formed? 
(Faisalabad 
Board-2011-A) 
9. What is the function of RNA 
polymers 
in transcription? 
(Faisalabad 
Board-2011-A) 
10. Define conservative and semi 
conservative replication of 
DNA. 
(Faisalabad 
Board-2012-A) 
11. Define sense and antisense 
strands. 
(Faisalabad 
Board-2012-A) 
12. What are nucleosomes? 
(Faisalabad 
Board-2013-A) 
13. Define Phenylketonuria. 
(Faisalabad 
Board-2013-A) 
14. Define gene. 
(Faisalabad Board-Old 
Scheme-2014-A) 
15. Compare template and coding 
strand of 
DNA. 
(Faisalabad Board-Old 
Scheme-2014-A) 
15. What do you know about semi- 
conservative replication? 
(Faisalabad Board-Old 
Scheme-2014-A) 
17. What is difference between 
heterochromatin and 
euchromatin? 


(Faisalabad Board-New 
Scheme-2014-A) 
18. Define nucleosome.Give its 
components. 
(Faisalabad Board-New 
Scheme-2014-A) 
19. How mRNA in eukaryotic cell 
remain 
protected from nucleases and 
phosphatases? 
(Faisalabad Board-New 
Scheme-2014-A) 


Answers 
1. Necleosome: - 

See Lahore Board Answer No: 
12 
2. Okazaki Fragments: - 

See Lahore Board Answer No: 
fs) 
3. Histones are Positivily 
Charged: - 

See Gujranwala Board Answer 
No: 1 
4. Conservative Replication of 
DNA: - 

Conservative replication of 
DNA means 

parental double helix would 
remain 

intact and generate DNA 
copies 

consisting of entirely new 
molecules. 

Or 

It means the original molecule 
remains 

unaltered, having acted as a 
template for 

the two new strands which 
form the new 

DNA molecule. 
5. Importance of Meselson- 
Stahl 

Experiments: - 

Experiments of Meselson-Stahl 
proved 
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Semi-conservative replication 
of DNA. 
6. Sketch of Two Dimensional 
Structure 

of tRNA: - 


7. Differences between Codon 
and 

Anticodon: - 

See Multan Board Answer No: 
40 
8 A) Phosphodiester Bond: - 

Phosphodiester bomd is the 
linkage that 

links nucleotides in nucleic 
acid. 
B) Formation of 
Phosphodiester Bond: - 
1. Phosphodiester bond is formed 
when 

phosphate group of one 
nucleotide binds 

to the 3’ hydroxyl group of the 
sugar of 

another by cndendsation 
reaction 

releasing water molecule. 
2. The bond is called 
phosphodiester 


because phosphate group is 
now 

linked to the two sugars by 
means of a 

pair of ester (P-O-C). 
9. Function of RNA 
Polymerase in 

Transcription: - 

See Lahore Board Answer No: 
23 
10. A) Conservative Replication 
of DNA:- 

Conservative replication of 
DNA is 

defined as: 

“The original molecule remains 

unaltered, having acted as a 
template for 

the two new strands which 
form the new 

DNA molecule”. 
B) Semi-Conservative 
Replication of 

DNA: - 

Semi-conservative replication 
of DNA is 

defined as: 

“The original two strands are 
separated 

and new strands synthesized 

complementary to each. This 
would 

create two new DNA 
molecules, each 

containing one original 
template and one 

newly synthesized”. 
11. A) Sense Strand: - 

The strand of DNA that is not 

transcribed is called the Sense 
strand. 
B) Antisense Strand: - 

The one of the two strands of 
DNA that 

is transcribed or copied during 
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transcription is called 
Antisense strand. 
12. Nucleosomes: - 

See Lahore Board Answer No: 
12 
13. Phenylketonuria: - 

Phenylketonuria is a disorder 
caused by 

point mutation in which an 
enzyme 

(phenylalalnine hydroxylase) 
necessary 

for breakdown of 
phenylalanine is 

lacking. Phenylalanine 
accumulates in 

the blood stream of infant and 
interferes 

with the development of brain 
cells. 

Infants with phenylketonuria 
suffer 

severe mental retardation, and 
affected 

individuals rarely live more 
than 30 

years. 
14. Gene: - 

The sequenc of nucleotides 
that 

determines the amino acid 
sequence of a 

protein is called a gene. Or 

The length of DNA specifying 
the amino 

acid sequence of a polypeptide 
is a gene. 

Or 

1. Itis the unit of hereditary. 
2. It has information needed to code 
fora 


polypeptide. Or 
A gene is a DNA nucleotide 
sequence 


that carries the information 
needed to 


produce a specific RNA or 
potential 

product. Or 

It is hereditary unit specifying 
the 

production of a distinct protein 
(e.g., an 

enzyme) or RNA. 
15. Comparison of Ttemplate 
and Coding 

Strand of DNA: - 
16. Semi-Conservative 
Replication: - 

See Lahore Board Answer No: 
2 
17. Difference between 
Heterochromatin 

and Euchromatin: - 

See Lahore Board Answer No: 
24 
18. A) Nucleosome: - 

Nucleosome is the subunit of 

chromatin and many 
nucleosomes give 

the structural organization of 
chromatin 

as beads on a string. 
B) Components of 
Nucleosome: - 

DNA and eight histone proteins 
are the 

components of a nucleosome. 
19. Protection of Eukaryotic 
mRNA: - 

mRNA in eukaryotic cell is 
remain 

protected by a cap and a tail. 
1. Cap: - 
a. Acap is added to first 
nucleotide 

transcribed by RNA 
polymerase. 
b. The linkage of cap to mRNA is 
different, 

because the riboses of 7 
methyl- 
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guanosine and the terminal 
nucleotide 


of mRNA are linked by a 5’ to 5/ 


triphosphate bridge. 
c. The cap has no free 
phosphates, and thus 
protected against attack by 


phosphateses 
and other nucleases. 
2. Tail: - 


a. Asequence of polyadenylic 
acid 
(AAAA...... ) called poly A tail is 
attached to 3/ end of mRNA. 
b. This poly A segment is 100 to 
200 
nucleotides long. 
c. Poly A tail has a role in 
promoting 
mRNA stability. 


RAWALPINDI BOARD 
Questions 


1. Define a transcription bubble. 
(Rawalpindi 
Board-2010-A) 
2. Why Vernom Ingram is famous 
for? 
(Rawalpindi 
Board-2010-A) 
3. What is the role of DNA 
polymerase I 
and DNA ligase? 
(Rawalpindi 
Board-2010-A) 
4. What are leading and lagging 
strands? 
(Rawalpindi 
Board-2010-A) 
5. Differentiate between 
Transcription and 
Translation. 
(Rawalpindi 
Board-2011-A) 


6. Define karyortype and 
nucleosome. 
(Rawalpindi 
Board-2011-A) 
7. What is karyotype? 
(Rawalpindi 
Board-2012-A) 
8. Differentiate between 
heterochromatin. 
(Rawalpindi 
Board-2012-A) 
9. What is phosphodiester bond? 
(Rawalpindi 
Board-2012-A) 
10. What are Okazaki fragments? 
(Rawalpindi Board-2013- 
A) 
Answers 
1. Transcription Bubble: - 
See Gujranwala Board Answer 
No: 11 
2. Vernom Ingram is Famous 
for: - 
Vernon Ingram in 1956 
discovered the 
molecular basis of sickle cell 
anemia. 
3. A) Role of DNA Polymerase 
I: - 
DNA polymerase I removes 
RNA 
segments and replaces them 
with DNA. 
Or 
1. It plays a supporting role in 
DNA 
replication by polymerization. 
It fills the 
gaps btween the fragments of 
DNA. 
2. It removes RNA segments. 
B) DNA Ligase: - 
1. Itis the enzyme that links 
together 
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Okazaki fragments in DNA 
replication 

of the lagging strand. 
2. It also links other broken areas 
of the 

DNA backbone. 

DNA ligase joi ns the Okazaki 
fragments 

together. Or 

It is the enzyme which 
catalyzes the 

formation of a phosphodiester 
bond 

between the 3/-hydroxyl at one 
end of 

the Okazaki fragment and the 
5/- 

phosphate group of an 
adjacent reaction. 4. Leading 
Strand and Lagging Stand: - 

See Bahawalpur Board Answer 
No: 15 
5. Differences between 
Transcription 

and Translation: - 

See Gujranwala Board Answer 
No: 6 
6. A) Karyortype: - 

The particular array of 
chromosomes 

that an individual possesses is 
called it 

karyotype. 
B) Nucleosome: - 

Nucleosome is a beadlike 
structure with 

146 base pairs of DNA 
wrapped around 

a disc shaped core of histone 
molecules 

(two each of four different 
histone 

types). 
7. Karyotype: - 

See Lahore Board Answer No: 
21 


8. Differences between 
heterochromatin 

and Euchromatin: - 

See Lahore Board Answer No: 
24 
9. Phosphodiester Bond: - 

See Gujranwal Board Answer 
No: 2 
10. Okazaki Fragments: - 

See Lahore Board Answer No: 
5 


SARGODHA BOARD 
Questions _ 


1. What is the importance of 
positive 
charge on histones? 
(Sargodha 
Board-2010-A) 
2. Why cap and tail is added to 
eukaryotic 
RNA? 
(Sargodha 
Board-2010-A) 
3. Distinguish between leading 
and lagging 
strand of DNA. 
(Sargodha 
Board-2010-A) 
4. Give the chemical composition 
of RNA. 
(Sargodha 
Board-2011-A) 
5. How does mRNA strand remain 
stable 
during its journey from nucleus 
to 
cytoplasm? 
(Sargodha 
Board-2011-A) 
6. What is nucleosome? 
(Sargodha 
Board-2012-A) 
7. How many chromosomes are 
present in 
Sugarcane and Mosquito? 
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(Sargodha 
Board-2012-A) 
8. Draw structural formula of 
Guanine. 
(Sargodha 
Board-2012-A) 
9. Define Karyotype? What does it 
indicate? 
(Sargodha 
Board-2013-A) 
10. What is phosphodiester bond? 
How is it 
formed? 
(Sargodha 
Board-2013-A) 
11. Define promoter. 
(Sargodha Board-New 
Scheme) 


(2014-A) 

12. What is Central Dogma? 
(Sargodha Board-New 

Scheme-2014-A) 

13. What is Nucleosome? 
(Sargodha Board-New 

Scheme-2014-A) 


Answers 
1. Importance of Positive 
Charge on 

Histones: - 

Psoitive charge on histones 
due to 

arginine and lysine is strongly 
attracted 

to the negatively charged 
phosphate 

groups of the DNA. Thus 
histone cores 

act as magnetic forms that 
promote and 

guide the coiling of the DNA. 
2. Reason of Addition of Cap 
and Tail to 

Eukaryotic RNA: - 


Cap and tail are added to 
eukaryotic 

mRNA because they play a role 
in the 

stability of eukaryotic mRNAs 
by 

protecting them from 
degradation by a 

variety of nucleases and 
phosphatases. 
3. Differences between 
Leading and 

Lagging Strand of DNA: - 

See Bahawalpur Board Answer 
No: 21 
4. Chemical Composition of 
RNA: - 

RNA has a phosphate group, a 
ribose 

sugar and A, U, G and C bases. 
5. Stability of mRNA strand 
During its 

Journey from Nucleus to 
Cytoplasm: - 

mRNA strand remains stable 
during its 

journey from nucleus to 
cytoplasm by 

addition of 7 methyl GTP cap 
linked 5/ 

to 5/ with the first nucleotide a 
anda 

poly A tail at the 3/ end of the 
RNA. 
6. Nucleosome: - 

See Lahore Board Answer No: 
12 
7. Number of Chromosomes 
Present in 

Sugarcane and Mosquito: - 
1. Six chromosomes are present 
in 

mosquito. 
2. Eighty chromosomes are 
present in 

sugarcane. 
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8. Structural Formula of 
Guanine: - 


9. A) Karyotype: - 

See Lahore Board Answer No: 
21 
B) What Does Karyotype 
Indicate: - 
1. Karyotype indicates the 
number of 
chromosomes, relative size, 
position of 

centromere, length of the arms 
and 

secondary constriction of 
chromosomes 

of an individual. 

2. Karyotypes also show marked 
differences among species and 
sometimes even among 

individuals of 
the same species. 

10. Phosphodiester Bond and 

its 
Formation: - 

See Faisalabad Board Answer 

No: 8 

11. Define promoter. 

11. Promoter: - 

1. Itis a DNA region to which 

RNA 
polymerase binds when 

initiating 
transcription. Or 
It is the nucleotide sequence in 

DNA 
template strand to which RNA 
polymerase attachs to begin 

ranscription. 


Or 

It is a sequence of DNA bases 
on the 

DNA template strand to which 
RNA 

polymerase binds prior to 
making an 

RNA copy of the gene. 
2. In prokaryotes, within 
promoters there 

are two binding sitesTTGACA 
also 

called -35 sequence also called 
-35 

sequence and TATAAT 
sequence also 

called -10 sequence which 
have affinity 

for the RNA polymerase. In 
eukaryotes 

these sites are at -75 and -25 
sites 

respectively. 
3. Promoter is located at the 
upstream of 

the gene. 
4. Promoter sequence is not 
copied. 
12. Central Dogma: - 

Central dogma is the flow of 
biological 

information that is from DNA, 
the 

carrier of genetic information, 
to RNA to 

protein. 

This that was first articulated 
by Crick. 

Since: 
a. In some viruses the genetic 
material is 

RNA rather than DNA. 
b. In retroviruses the RNA of the 
virus is 

used to make DNA, which is 
then used 
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to make more viral RNA. 

Hence, revised view of the 
Central 

Dogma can be restated: 

Information can flow from 
nucleic acid 

to protein, or from one kind of 
nucleic 

acid to another, but not from 
protein to 

nucleic acid or from protein to 
protein. 
13. Nucleosome: - 

Nucleosome is a fundamental 
bead like 

unit of chromatin which is 
composed of 

core of histone octomer 
complexed with 

146 base pairs of DNA. 

(Note ---Although nucleosome 
was 

originally defined as a bead 
plus aDNA 

segment that links it to an 
adjacent 

nucleosome, today the term 
more 

commonly refers only to bead 
itself ,that 

is, the eight histones and the 
DNA 

wrapped around them). 


DERA GHAZI KHAN 
BOARD 


Questions 
1. Define the term Nucleosome. 
(D.G.K. Board- 
2009-A) 
2. Write two examples of point 
mutation. 
(D.G.K. Board- 
2009-A) 
3. Define the term Alkaptonuria. 


(D.G.K. Board- 
2009-A) 
4. Give two step of central 
dogma. 


(D.G.K. Board- 
2010-A) 
5. What is alkaptonuria? 

(D.G.K. Board- 
2010-A) 


6. Comment that DNA replicate in 
semiconservative manner. 
(D.G.K. Board- 
2010-A) 
7. Define Transcrition. 
(D.G.K. Board- 
2011-A) 
8. What are nucleotides? 
(D.G.K. Board- 
2011-A) 
9. Draw structural formula of 
Purines. 
(D.G.K. Board- 
2011-A) 
10. What is translation? 
(D.G.K. Board-Group-I- 
2012-A) 
11. Describe briefly Sickle cell 
anemia. 
(D.G.K. Board-Group-I- 
2012-A) 
12. What are the functions of DNA 
polymerase III? 
(D.G.K. Board-Group-I- 
2012-A) 
13. How Nucleosome is formed? 
(D.G.K. Board-Group-II- 
2012-A) 
14. What is Okazaki fragment? 
(D.G.K. Board-Group-II- 
2012-A) 
15. How do mutagens cause 
mutation? 
(D.G.K. Board-Group-II- 
2012-A) 
16. What is Karyotype? Give its 
role. 
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(D.G.K. Board-Group-I- 
2013-A) 
17. Define chromosomal theory of 
inheritance. 
(D.G.K. Board-Group-I- 
2013-A) 
18. Define Karytype. 
(D.G.K. Board-Group-II- 
2013-A) 
19. Differentiate between 
Heterochromatin 
and Euchromatin. 
(D.G.K. Board-Group-II- 
2013-A) 
20. Differentiate between 
Heterochromatin 
and Euchromatin. 
(D.G.K. Board-New Scheme)- 
Group-I) 


(2014-A) 
21. Give structural formulae of 
adenine and 
thymine. 
(D.G.K. Board-New Scheme)- 
Group-I) 


(2014-A) 
22. What is Karyotye? Give its 
importance. 

(D.G.K. Board-New Scheme)- 
Group-I) 


(2014-A) 
23. Give function of RNA 
polymerase in 

Transcription. 

(D.G.K. Board-New Scheme)- 
Group-II) 


(2014-A) 

24. Define Codon and Anti-codon. 
(D.G.K. Board-New Scheme)- 

Group-II) 


(2014-A) 


25. Differentiate between 
Transcription and 

Replication. 

(D.G.K. Board-New Scheme)- 
Group-IT) 


(2014-A) 
Answers 
1. Nucleosome: - 

See Lahore Board Answer No: 
14 
2. Two Examples of Point 
Mutation: - 

See Gujranwala Board Answer 
No: 

15 (B) 
3. Alkaptonuria: - 

See Lahore Board Answer No: 
17 
4. Two Steps of Central 
Dogma: - 
1. The first step of central dogma 
is the 

transfer of information from 
DNA to 

RNA which occurs when an 
mRNA 

copy of the gene is produced. 
The 

process is called transcription. 
Or 

In the first step of central 
dogma DNA 

template direct the synthesis of 
an RNA 

molecule.The nucleotide of one 
strand of 

(the template) duplex DNA is 
copied to 

to produce a complementary 
single- 

stranded RNA molecule. This 
process is 

termed transcription. 
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2. The second step of central 
dogma is the 

transfer of information from 
RNA to 

protein which occurs when 
information 

contained in the mRNA is used 
to direct 

the synthesis of polypeptides 
by 

ribosomes. Ot 

The second step of central 
dogma is the 

synthesis of a polypeptide with 
a specific 

sequence in a process termed 
translation. 
5. Alkaptonuria: - 

See Lahore Board Answer No: 
17 
6. Comments on 
Semiconservative 

Replication of DNA: - 

DNA replicates in 
semiconservative 

manner as the sequence of the 
original 

duplex is conserved after one 
round of 

replication, duplex itself is not. 
Instead, 

each strand of the duplex 
becomes part 

of another duplex. Or 

Because half of each daughter 
helix has 

come from the parent helix, 
DNA 

replication is said to be semi- 

conservative. 
7. Transcription: - 

See Lahore Board Answer No: 


8. Nucleotides: - 
Nucleotide is a buidling unit of 
DNA or 


RNA, consisting of a sugar, 
phosphate 

and base. 
9. Structural Formula of 
Purines: - 

See Multan Board Answer No: 
19 
10. Translation: - 

See Lahore Board Answer No: 
11. Sickle Cell Anemia: - 

See Lahore Board Answer No: 
4 
12. Functions of DNA 
Polymerase III: - 

See Board Answer No: 
13. How Nucleosome Formed: - 

Nucleosome is formed when 
positively 

charged (due to arginine and 
lysine) 

histone core is strongly 
attacted to the 

negatively charged phosphate 
groups of 

DNA due to which coiling of 
DNA 

around histone core occurs. 
14. Okazaki Fragment: - 

See Lahore Board Answer No: 
5 
15. How Do Mutagens Cause 
Mutation: - 
1. Ionizing radiations are most 
high 

energetic forms of 
electromagnetic 

radiations. These radiations 
create 

free radicles, ionized atoms 
with 

unpaired electrons. These 
free 

radicles react with and alter 
the 

strcture of other molecules 
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including DNA.When they 
combine 

with DNA, one base may be 

changed into another. 
2. Some chemical mutagens react 
with 

specific bases in the DNA 
leading to 

mistakes to complementary 
base pairing 

when the DNA molecule is 
replicated. 

Other mutagens cause 
nucleotides pairs 

to be inserted into or deleted 
from the 

DNA molecule. 
16. Karyotype and its Role: - 

See Multan Board Answer No: 
1 
17. Chromosomal Theory of 
Inheritance: 
1. Hereditary material must 
reside within 

the nuclei of the gametes. 
2. Chromosomes segregate 
during meiosis 

in a manner similar to that 
exhibited by 

the elements of Mendel’s 
model. 
3. Gametes have only one copy of 
each 

pair of homologous 
chromosomes; 

diploid individuals have two 
copies. 
4. During meiosis, each pair of 

homologous chromosomes 
orients on the 

metaphase independent of any 
other pair. 
18. Karyotype: - 

See Lahore Board Answer No: 
21 


19. Differences between 
Heterochromatin 

and Euchromatin: - 

See Lahore Board Answr No: 
24 
20. Differences between 
Heterochromatin 

and Euchromatin: - 

See Lahore Board Answr No: 
24 
21. Structural Formulae of 
Adenine and 

Thymine: - 


22. Karyotye and its 
Importance: - 

See Multan Board Answer No: 
1 
23. Function of RNA 
Polymerase in 

Transcription: - 

See Exercise Chapter No: 20 
Answer 

No: 2 
24. A) Codon: - 
1. It is the basic unit of genetic 
code. 
2. It is a sequence of three 
adjacent 

nucleotides in DNA or RNA 
that code 

for one amno acid. 
B) Anti-Codon: - 
1. It is three nucleotide sequence 
in the 

tRNA molecule. 
2. Itis complementary to three 
bases of an 
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amino acid specifying codon in 


mRNA 
25. Differences between 
Transcription 

and Replication: - 

Replication 

Transcription 
1. Itis the 1. Itis the 
process by process by 
which RNA is which DNA is 
synthesized duplicated. 
from a DNA 2. DNA 
template. polymerase 
2. RNA catalyzes 
polymerase replication. 
enzyme 
catalyzes 
transcription. 


SAHIWAL BOARD 
Questions 


1. Differentiate between 
heterochromatin 
and Euchromation. 
(Sahiwal 
Board-2013-A) 
2. Describe the structural formula 
ofa 
nucleotide. 
(Sahiwal 
Board-2013-A) 
3. What is alkatonuria? 
(Sahiwal-Old Scheme- 
2014-A) 
4. How histone help DNA to coil? 
(Sahiwal-Old Scheme- 
2014-A) 
5. What are tempelate or 
antisense and 
coding or sense strands? 
(Sahiwal-Old Scheme- 
2014-A) 
6. What is point mutation? Give 
example. 


(Sahiwal-New 
Scheme-2014-A) 
7. Differentiate between 
heterochromatin 
and euchromatin. 
(Sahiwal-New 
Scheme-2014-A) 


Answers 
1. Differences between 
heterochromatin 

and Euchromation: - 

See Lahore Board Answer No: 
24 
2. Structural Formula of a 
Nucleotide: - 


3. Alkaptonuria: - 
See Lahore Board Answer No: 
iL? 
4. Histone Helping DNA to 
Coil: - 
See Multan Board Answer No: 
8 
5. Tempelate or Antisense and 
Coding or Sense Strands: - 
See Board Answer No: 
6. Point Mutation with 
Example: - 
See Gujranwala Board Answer 
No: 15 
7. Differences between 
Heterochromatin 
and Euchromatin: - 
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See Lahore Board Answr No: 
24 


Chapter --21 
CELL CYCLE 
2SQS 


I) From Exercise: 


Questions 


1. Differentiate between necrosis 
and 

apoptosis. 
2. What are the functions of 
mitotic 

apparatus? 
3. How can you identify the 
cancer cells? 
4. Giv importance and 
significance of 


meiosis. 
5. Define chromosomal non- 
disjunction. 
6. What are symptoms of Turner’s 
syndrome? 


7. Define cell cycle. Highlight its 
importance and significance. 
8. Is interphase a resting phase? 
Why? 
9. In what respect does mitosis in 
plant 
cells differ from that in animal 
cells? 
Answers 
1. Differences Between 
Necrosis and 
Apoptosis: - 


murdered by 
killing signals 


from other cells. 


2. In necrosis, 
injured cells 
swell and burst, 
releasing the 
intracellular 
contents. 

3. Cellular 
contents can 
damage 
neighbouring 
cells and cause 
inflammation. 


suicide in the 
absence of 
survival signals. 
2. During this 
process the 
dying cells 
shrink and 
condense 
ultimately split 
up, thus 
releasing small 
membrane 
bound apoptic 
bodies which 
are generally 
phagocytosed by 
other cells. 

3. No 
intracellular 
contents are 
released , no 
inflammatory 
response is 
triggered, so no 
neighbouring 
cells are 
harmed. 


Necrosis Apoptosis 


1. Innecrosis, | 1. In apoptosis 
cells are cell commits 


2. Functions of Mitotic 


Apparatus: - 


Mitotic apparatus is designed 


to attach 


and capture chromosomes, 


aligning them 


and finally separating them so 


that equal 


distribution of chromosomes is 


ensured. 


Or 


It provides the framework for 
chromosome movement during 


cell 
division. 


3. Identification of Cancer 


Cells: - 


1. They are less differentiated 


than normal 
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cells. 
2. They exhibit the characteristics 
of 

rapidly growing cells, that is, 
high 

nucleus to to cytoplasm ratio, 
prominent 

nucleoli and many mitosis. 
Or 
1. Cancer cells are less 
differentiated and 

non-specialized. 
2. They look distinctly abnormal 
and donot 

perform normal functions. 
3. The nuclei of cancer cells are 
enlarged 

and may contain an abnormal 
number of 

chromosomes. They have three 
to twenty 

mutant genes. Their genes 
have extra 


copies. 
4. They can enter the cell cycle 
repeatedly, 


and in this way seem immortal. 
5. Cancer cells fail to undergo 
apoptosis 


eventhough they are abnormal 
cells. 
5. Cancer cells do not adhere well 
to the 

neighbouring normal cells. 
6. Cancer cells produce enzymes 
that allow 

them to invade underlaying 
tissues.Then 

they travel through the blood 
and lymph 

to start cnacer cells and tumor 
elsewhere 

in the body. 
4. Importance and 
Significance of 


Meiosis: - 
1. Meiosis takes place at the time 
of sexual 

cell (gamete) formation, spore 
formation 

in plants, halving the number 
of 

chromosomes in each, which is 
restored 

after fertilization and 
maintains 

chromosome number constant 

generation after generation. 
2. Crossing over (exchange of 
segements 

of parental chromosomes 
resuling in a 

large number of 
recombinations) and 

random separation of 
homologous 

chromosomes (producing wide 
range of 

variety of gametes) are the two 

phenomena of meiosis which 
cause 

variations and modifications in 
the 

genome. These variations are 
not only 

the bases of evolution but also 
make 

evey individual specific, 
particular and 

unique in his characteristics. 
5. Chromosomal Non- 
Disjunction: - 

Chromosomal non-disjunction 
is the 

failure of one or more 


homologous 

chromosome pairs to separate 
properly 

during cell division. Or 


Failure of chromosome to 
separate 
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(disjoin) in cell division is 
called non- 

disjunction. 
2. Itis abnormal separation of 
sister 

chromatids or of homologous 

chromosome caused by their 
failure to 

disjoin (move apart) properly 
during 

mitosis or meiosis. 
3. Non-disjunction leads to 
gametes with 

the gain or loss of a 
chromosome. 
6. Symptoms of Turner’s 
Syndrome: - 

The individuals with Turner’s 
syndrome 

are sterile females of short 
stature, with a 

webbed neck (folds of skin 
around neck 

and shoulders) and sex organs 
that never 

fully mature during puberty. 
The mental 

abilities of such individuals are 
in the 

low-normal range. 
7. A) Cell Cycle: - 
1. The repeating sequence of 
growth, DNA 

replication and division 
through which 

cells pass each generation is 
called Cell 

cycle. 
2. It consists of mitosis, 
cytokinesis and the 

stages of interphase. 
3. The length of the cycle varies 

considerably in diferent types 
of cells. 
B) Importance and 
Significance: - 


Cell cycle is a phenomenon by 
which 

cellular material is divided 
between 

daughter cells. 
8. Interphase, A Resting 
Phase: - 

Interphase is not a resting 
phase because 

it is a period of great 
biochemical 

activitities in which cell 
normally grows 

in size and prepares itself for 
next 

division and duplicates its 
DNA. 
9. Mitosis in Plant Cells 
Different From 

That In Animal Cells: - 


Mitosis in Mitosis in 

Plant Animal Cells 
Cells 

1. Plants lack 1. Spindle 
visible microtubules 
centrioles, originate from 
instead they centrioles. 
have its 
analogous 


region from 
which spindle 2. Cytokinesis 


microtubules occurs by 
originate. contractile ring 
2. Cytokinesis | made of actin 
occurs by and myosin and 
formation of cleavage furrow. 
membrane 

structure, 

phragmoplast 

formed from 3. Shape of the 
Golgi vesicles animal cell 

and changes greatly. 
microtubules. 


3. Shape of the 
plant cell does 
not change 
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greatly because 
it is surrounded 
by rigid cell 
wall. 


II) From Punjab Boards: 


LAHORE BOARD 


Questions _ 
1. What is Mongolism? (L.B- 
2008) 
(Lahore 
Board-2008-A) 
2. What is metastasis? 
(Lahore 
Board-2009-A) 
(Lahore 
Board-2009-A) 
3. Differentiate between 
necrosis and 
apoptosis. 
(Lahore 
Board-2009-A) 
4. How does anaphase I of 
meiosis differ 
from the anaphase of 
mitosis'? 
(Lahore 
Board-2009-A) 
5. Sketch and label cell cycle. 
(Lahore 
Board-2010-A) 
6. Explain cytokinesis in plants. 
(Lahore 
Board-2010-A) 
7. Describe changes occure 
during GI 
phase. 


(Lahore 
Board-2011-A) 
8. Cancer is an uncontrolled 
cell 
division, explain. 
(Lahore 
Board-2011-A) 
9. What is the importance of a 
bivalent 
formation'? 
(Lahore Board-Group- 
I-2012-A) 


10. Differentiate between 
interphase and 
mitotic phase. 
(Lahore Board-Group-lII- 
2012-A) 
11. What is metastasis and its 
importance? 
(Lahore Board-Group- 
I-2013-A) 
12. What happens during 
metaphase I? 
(Lahore Board-Group- 
I-2013-A) 
13. How Turner's syndrome is 
caused and 
give its features? 
(Lahore Board-Group- 
I-2013-A) 
14. What is mitotic apparatus? 
Give its 
function. 
(Lahore Board-Group-lII- 
2013-A) 
15. Give Events of Zygotene. 
(Lahore Board-Group-II- 
2013-A) 
16. Give two main importance 
of 
meiosis. 
(Lahore Board-Group-II- 
2013-A) 
17. Differentiate between 
apoptosis and 
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necrosis. 
(Lahore Board-New Scheme- 
Group-I) 


(2014-A) 
18. Describe causes and symptoms 
of 
Down’s syndrome. 
(Lahore Board-New Scheme- 
Group-I) 


(2014-A) 

19. What is turner’s syndrome? 
(Lahore Board-New Scheme- 

Group-IT) 


(2014-A) 
20. Explain tumor. 

(Lahore Board-New Scheme- 
Group-II) 


(2014-A) 
21. How do karyokinesis and 
cytokinesis 
phase of cell division differ? 
(Lahore Board-New Scheme- 
Group-IT) 


(2014-A) 
Answers 
1. Mongolism: - 
1. Mangolism results from trisomy 
of 

chromosome 21. 
2. Mangolism is an inherited 
condition in 

which individual has flat, broad 
face, 

squint eyes with the skin fold in 
the inner 

corner, and protruding tongue 
and is 

physically and mentally 
retarded. 
2. Metastasis: - 


1. Spread of tumor cells and 


establishment 


of secondary areas of growth is 


called 
Metastasis. 


2. Cells that leave the tumor and 


spread 


throughout the body, forming 


new 


tumors at distant sites are 


called 


metastases or metastatic cells. 
3. Metastatic cells have following 


properties: 


a. They break their contents with 


other cells 


and overcome the restriction on 


cell 


movement provided by basal 


lamina and 


other barriers, ultimately 


metastatic cells 


can invade other parts of the 


body. 


b. They proliferate, unlimitedly, 


without 


considering the checks or 


programmes of 
the body. 


3. Differences between 


Necrosis and 


Apoptosis: - 
Necrosis Apoptosis 
1. Itis de Tis 
uncontrolled, controlled, 
accidental intentional way 
murder of of removing 


severely injured 
cells. 

2. In necrosis, 
the dying cells 
are passive 
victims. 

3. In necrosis, 
the injured cells 
swell and 


individual cells 
that are not 
needed. 

2. In apoptosis, 
the cells actively 
participate in 
their own deaths 
i.e. they suicide. 
3. Acell 
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rupture. 

4. Intracellular 
contents are 
released into 
the extracellular 
fluid. 

5. Release of 
intracellular 
contents into 


signaled to 
commit suicide 
detaches itself 
from its 
neighbouring 
cells, then 
shrinks into a 
small membrane 
bounded apoptic 


the surrounding | body that is 
tissues initiates | phagocytosed by 
an inflammatory | other cells. 
response atthe |4. No 
damaged site. intracellular 
6. contents are 
Inflammation released. 
response can 4. No 
potentially harm | inflammatory 
healthy response is 
neighbouring triggered. 
cells. 3. 
Neighbouring 
cells are not 
demaged. 
4. Prophase 1 of Meiosis 
Different 
From the Prophase of 
Mitosis: - 
Anaphase I Anaphase of 
of Mitosis 
Meiosis 
1. Two sister 1. Two 


chromatids of 
each 
chromosome are 
separated. 

2. Daughter 
chromaitds are 
identical to each 
other and their 
parents. 


homologues in 
each bivalent, 
each with two 
sister 
chromatids 
united by the 
kinetochore, are 
separated. 

2. The 
homologous 
chromosomes 
which are 
separated are 
different from 


each other and 
their parents 
due to crossing 
over. 


5. Labelled Sketch of Cell 
Cycle: - 


6. Cytokinesis in Plants: - 
Following steps take place in 


cytokinesis of 
plants: 


1. Vesicles originate from Golgi 


complex 


during metaphase. 
2. These vesicles line up in the 


centre of 


dividing cell at the end of 


telophase and 


fuse to from phragmoplast. 
3. The membrane of vesicles 


becomes the 


plasma membrane of the 


daughter cells. 


4. These vesicles also contain 


materials for 


future cell wall such as 


precursors of 


cellulose and pectin. 
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7. Changes Occure During Gi 
Phase: - 
1. Cell grows in size. 
2. Specific enzymes are 
synthesized. 
3. DNA base units are 
accumulated for 

the DNA synthesis. 
8. Cancer, An Uncontrolled 
Cell 

Division: - 

Cancer is an uncontrolled cell 

division because cell division 
never 

stops in a cancerous line of 
cells. Cancer 

cells divide in unregulated and 
un- 

controlled fashion without the 
body’s 

need. Cancerous cells are 
virtually 

immortal—until the body in 
which they 

reside dies. 
9. Importance of a Bivalent 

Formation: - 
1. Bivalent formation keeps 
homologous 

chromosomes together and 
closely 

aligned and helps in the 
separation of 

homologous chromosomes. 
2. Itis involved in crossing over 
and thus 

recombination of genetic 
material. 
10. Differences between 


cycle as the 
interval between 
two divisions. 

2. Itis typically 
a longest phase. 
3. Cell grows 
in this phase. 

4. Itis the 
phase 

during which 
DNA and most 
of other 
molecules 
required by the 
cell are 
synthesized. 

5. Genetic 
material is 
present in the 
form of 
chromatin. 

6. Itis sub- 
divided into Gi, 
S and G2 phase. 


2. Itis smaller 
phase as 
compared to 
interphase. 

3. No growth 
occurs in this 
phase, instead 
smaller 
daughter cells 
are formed at 
the end of this 
phase. 

4. Itisa phase 
in which mature 
cell splits ito 
daughter cells. 
5. Itis the 
phase of 
condensation of 
chromosomes 
from chromatin 
within the 
nucleus. 

It is sub-divided 
into two phases 
i.e. karyokinesis 
( with four 
phases viz., 
prophase, 
metaphase, 
anaphase and 
telophase) and 
cytokinesis. 


Interphase 
and Mitotic Phase: - 
Mitotic 
Interphase phase 


1. Itisthenon- |1. Itisthe 


dividing initial dividing phase 
phase of the cell | of the cell cycle. 


11. A) Metastasis: - 
The term metastasis is applied 


to 


spreading of cancer cells to 


other parts of 
the body. 


B) Importance of Metastasis: - 
Metastasis is responsible for 


the 


proliferation of multiple 


malignant 


tumors any where in the body 


away from 
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the site of their original 
appearance. 
12. What Happens During 
Metaphase I: - 
1. Nuclear membrane disorgnizes 
at the 

beginning of this phase. 
2. Spindle fibers originate and the 
kinotochore 

fibers attach to the kinetochore 
of 

homologous chromosomes from 
each 

pole and arrange bivalents at 
the equator. 

Or 

1 Nuclear envelop has 
disappeared. 
2. Kinotochore of sister 
chromatids fuse 

and function as one and only 
one side of 

kinetochore of each 
homologue ina 

bivalent faces outward. 
3. Spindle microtubules attach to 

kinetochore proteins only on 
the outside 

of each centromere. In this way 

centromeres of two 
homologues in each 

bivalent attach to the spindle 

microtubules originating from 
opposite 

poles. 
4. Each bivalent with joined pair 
of 

homologues then lines up on 
the 

metaphase plate. 
13. A) Cause of Turner's 
Syndrome: - 
2. It results from a fusion of an O 
(without 

X chromosome) gamete and a 
normal X 


gamete resulting an XO zygote. 
XO 

zygote develops into an 
individual with 

Turners syndrome. 
B) Features of Turner’s 
Syndrome: - 

The individuals with Turner’s 
syndrome 

have female appearance with 
short 

stature, webbed neck, without 
ovaries 

and complete absence of germ 
cells. 
14. A) Mitotic Apparatus: - 
1. Mitotic apparatus is a 
specialized 

microtubule structure including 
centriole, 

aster and spindle. 
2. Itis larger than nucleus. 
B) Function of Mitotic 
Appartus: - 

Mitotic apparatus is designed 
to attach 

and capture chromosomes, 
aligning them 

and finally separating them so 
that equal 

distribution of chromosomes is 
ensured. 
15. Events of Zygotene: - 
1. The homologous 
chromososomes 

undergo pairing in a process 
called 

synapsis of the chromosomes. 
2. This pairing is highly specific 
and 

involves in the formation of a 
special 

structure that can be 
observed under 

electron microscope and is 
called the 
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synaptomical complex (SC). 
3. The pairing does not have a 
special 

starting point. 
4. The pairing is remarkable, 
exact and 

specific. It takes place point 
for point 

in each homologue. The two 

homologues do not fuse 
during pairing 

and form a structure known 
as 

bivalent or tetrad. 
16. Two Main Importances of 

Meiosis: - 
1. Meiosis is the mechanism by 
which 

genetic variation is brought 
about by 

crossing over and random 
separation of 

homologous chromosomes. 
2. It halves the number of 
chromosomes 

before formation of gametes, 
hence 

prevents the doubling of 
chromosomes 

in zygotes when gametes 
unite at 

fertilization. 
17. Differences between 
Apoptosis and 

Necrosis: - 

See Lahore Board Answer No: 
18. A) Cause of Down’s 
Syndrome: - 

It is the result of autosomal 
non- 

disjunction in the ova of aged 
female in 

which 21* pair of chromosome 
fails to 

separate resulting in gamete 
with two 


21% chromesomes instead of 
one and 

total of 24 chromosomes. When 
this 

ovum is fertilized by a normal 
sperm, the 

zygote has 47 (2n + 1) 
chromosomes 

with three 21% chromosomes 
and 

develops into a Down’s 
syndrome child. 
B) Symptoms of Down’s 
Syndrome: - 

The affected individuals have 
flat, broad 

face, sequent eyes with the 
skin fold in 

corner, and protruding tongue, 
mental 

retardation, and defective 
development 

of central nervous system. 
19. Turner’s Syndrome: - 
1. It is monosomy for the X 
chromosome. 
2. It occurs in one in about 6000 
births. 
3. The individuals affected with 
Turner’s 

syndrome have one missing X 

chromosome with only 45 
chromosomes 

(44 autosomes +X). 
A. Individuals with this condition 
often do 

not survive pregnancy and are 
aborted. 
5. Individuals with Turner’s 
syndrome 

have female appearance with 
short 

stature, webbed neck, without 
ovaries 

and complete absence of germ 
cells. 
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20. Tumor: - 
1. Tumor is a mass of unwanted 
cells 

that have been proliferated in 

uncontrolled fashion. 
2. Tumors are clonal in origin, 
that is, they 

arise from a single cell. 
3. They arise frequently, 
especially in older 

animals and humans. 
4. Tumors are of two basic types: 
a. Benign tumor----Small, 
localized 

with cells more or less normal 
having 

little deleterious effects 
b. Malignant tumor---Invasive 
mass with 

less differentiated abnormal 
cells that 

multiply rapidly and undergo 
metastasis 

and spread to form new 
malignant tumors 

distant from the primary 
malignant tumor. 
21. Karyokinesis Different from 

Cytokinesis: - 


Cytokinesis 
Karyokinesis 
1. Itis the 1. It refers to 
division of division of whole 
nucleus. cell. 


2. Karyokinesis | 2. It occurs in 
in plant and different way in 
animal cells plant and animal 
occurs in the cells. 

same way. 3. Ithas no 

3. Itis sub- sub-stage. 
divided into 
prophase, 
metaphase, 
anaphase and 
telophase. 


GUJRANWALA BOARD 
Questions _ 
1. What is a mitotic apparatus? 
(Gujranwala 
Board-2008-A) 
2. What do you know about 
metastasis? 
(Gujranwala 
Board-2008-A) 
3. Explain chromosomal non- 
disjunction. 
(Gujranwala 
Board-2008-A) 
4. What are the symptoms of 
Turner’s 
syndrome. 
(Gujranwala 
Board-2009-A) 
5. How you can identify the 
cancer cells? 
(Gujranwala 
Board-2009-A) 
6. What is metastasis? 
(Gujranwala 
Board-2010-A) 
7. Explain necrosis? 
(Gujranwala 
Board-2010-A) 
8. Define non-disjunction. 
(Gujranwala 
Board-2011-A) 
9. What is necrosis? 
(Gujranwala 
Board-2011-A) 
10. Define cell cycle. Draw a 
eukaryotic cell 
cycle. 
(Gujranwala 
Board-2012-A) 
11. Give two imortances of mitosis. 
(Gujranwala 
Board-2013-A) 
12. Write at least three characters 
of cancer 
cells. 
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(Gujranwala 
Board-2013-A) 
13. Assign the sex of the human 
having 
XO, XXX, XXY and XYY 
chromosomes. 
(Gujranwala 
Board-2013-A) 
14. What is mitotic apparatus? 
(Gujranwala Board-New Scheme- 
2014-A) 
15. What is chromosomal non- 
disjunction? 
(Gujranwala Board-New Scheme- 
2014-A) 
16. Define cell cycle. 
(Gujranwala Board-New Scheme- 
2014-A) 
17. How do karyokinesis and 
cytokinesis 
phase of cell division differ? 
(Gujranwala Board-New Scheme- 
2014-A) 
18. What changes occure in 
dividing cell 
during Deplotene? 
(Gujranwala Board-New Scheme- 
2014-A) Answers 
1. Mitotic Apparatus: - 
1. The asters, spindle, centrioles, 
and 
microtubules are collectively 
called 
mitotic apparatus. In plants 
mitotic 
apparatus consists of spindle 
and 
microtubules only. Or 
The term mitotic apparatus has 
been 
applied to the asters that 
surround the 
centrioles together with the 
mitotic 
spindle. In plants only spindle 
fibers 


form mitotic apparatus 
because 

centrioles are absent in the 
cells of 

higher plants. 
2. Mitotic apparatus is designed 
to attach 

and capture chromosomes, 
aligning them 

and finally separating them so 
that equal 

distribution of chromosomes is 
ensured. 

Or 

It provides the framework for 

chromosome movement during 
cell 

division. 
2. Metastasis: - 

See Lahore Board Answer No: 2 
3. Chromosomal Non- 
Disjunction: - 
-=;1. Chromosomal non- 
disjunction is the 

abnormality in which 
chromosomes fail 

to segregate during anaphase 
and 

telophase and donot finish with 
equal 

distribution of chromosome 
among 

daughter nuclei. 
2. Non-disjunction may occur 
during the 

first or second meiotic division 
or both. 

When it occurs during first 
meiotic 

division at anaphase I, 
homologous 

chromosomes fail to separate 
and when 

it occurs during second meiotic 
division 
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at anaphase II, sister 
chromatids fail to 

segregate. 
3. Non-disjunction leads to 
gametes with 

the gain or loss of a 
chromosome. 
4. It can occur with the 
autosomes or with 

the sex chromosomes. 
5. When an abnormal gamete 
unites with a 

normal, the resulting zygote 
has a 

chromosome abnormality with 
either an 

increase or decrease in the 
number of 

chromosomes causing serious 
physical, 

social and mental disorders. 
4. Symptoms of Turner’s 
Syndrome: - 

The affected person is 
phenotypically 

female but is sterile, with 
under 

developed sex organs, small 
stature and 

characteristically webbed 
neck. Also the 

person tends to have lower 
than average 

non-verbal IQ. 
5. Identification of Cancer 
Cells: - 

See Exercise Chapter No: 21 
Answer 

No: 2 
6. Metastasis: - 

See Lahore Board Answer No: 
2 
7. Necrosis: - 

Necrosis is a cell death due to 
tissue 


injury in which the cell 
typically swells 

and burst, releasing the 
intracellular 

contents, which can damage 

neighbouring cells and cause 


inflammation. Or 
Necrosis (meaning making 
dead) is 


uncontrolled cell death in 
which cells 

that die due to injury typically 
swell and 

burst, releasing their contents 
into the 

extracellular fluid causing 
inflammation 

and damage to other cells. 
8. Non-Disjunction: - 

See Exercise Chapter No: 21 
Answer 

No: 5 
9. Necrosis: - 

See Gujranwala Board Answer 
No: 7 
10. A) Cell Cycle: - 

The events occurring from the 

completion of one division until 
the 

beginning of next division 
constitute cell 

cycle. Or 

The stages through which a 
cell passes 

from one cell division to the 
next are 

referred to as the cell cycle. 
B) Diagram of Eukaryotic Cell: - 

See Lahore Board Answer No: 5 
11. Two Imortances of Mitosis: 
1. Regeneration, healing of 
wounds and 

replacement of older cells are 
the gifts of 

mitosis. 
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2. Mitosis ensures the continuity 
of genetic 

information from parent to 
daughter cell 

as it distributes unchanged 
genetic 

material equally in daughter 
cells. 

12. Three Characters of Cancer 

Cells: - 

1. They are less differentiated 

than normal 

cells. 

2. They exhibit the characteristics 

of 

rapidly growing cells, that is, 
high 

nucleus to cytoplasm ratio, 
prominent 

nucleoli and many mitosis and 
form 

tumors. 
3. Cancer cells undergo 
metastasis and 

spread forming new tumors 
distant from 

the primary tumor. 

13. Sex of the Human having 
XO, XXX, XXY and XYY 
Chromosomes: - 

1. XO --- Female 

2. XXX --- Female 

3. XXY --- Male 

4. XYY --- Male 

14. Mitotic Apparatus: - 

See Gujranwala Board Answer 

No: 1 

15. Chromosomal Non- 

Disjunction: - 

See Gujranwala Board Answer 

No: 3 

16. Cell Cycle: - 

1. The cell undergoes, a sequence 

of 

changes, which involves 
periods of 


growth, replication of DNA, 
followed by 

cell division. This sequence of 
changes 

is called cell cycle. 
2. The cell cycle consists of two 
main 

pahses, interphase and mitotic 
phase (M 

phase). M phase involves two 
main 

proceses, mitosis and and 
cytokinesis, 

while the interphase is divided 
into Gi 

phase, S-phase and G>2-phase. 
3. The cell cycle is repeated at 
each cell 

generation, but the length of 
the cycle 

varies considerably in diferent 
types of 

cells. 
4. Cell cycle is a phenomenon by 
which 

cellular material is divided 
between 

daughter cells. 
17. Karyokinesis Different from 

Cytokinesis: - 

See Lahore Board Answer No: 
21 
18. Changes in Dividing Cell 
During 

Deplotene: - 
1. At diplotene the paired 
chromosomes 

repel each other and begin to 
separate. 

However, this separation is not 

complete, because the 
homologous 

chromosomes remain united by 
their 

points of interchange, or 
chiasmata. 
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3. Chiasmata are generally 
regarded as the 

sites where the phenomenon of 
crossing 

over takes place. With few 
exception, 

chiasmata are found in all 
plants and 

animals. At least one chiasma 
is formed 

for each bivalent. Their 
number is 

variable. Some chromosomes 
have one 

chiasma and others have 
several. 
4. During diplotene the four 
chromatids of 

the tetrad become visible.. 
5. During diplotene the 
synaptonemal 

complex starts disappearing. 


MULTAN BOARD 
Questions 


1. Explain Apoptosis. 
(Multan 
Board-2008-A) 
2. What is Klinefelter’s 
syndrome? Give its 
symptoms. 
(Multan 
Board-2008-A) 
3. What is the importance of 
Mitosis? 
(Multan 
Board-2008-A) 
4. In what respect cell death can 
be 
regarded beneficial? 
(Multan 
Board-2008-S) 
5. Why and how do the 
chromosomes get 
separated during anaphase of 
mitosis? 


(Multan 
Board-2008-S) 
6. What is Kinetochore? 
(Multan 
Board-2009-A) 
7. Differentiate between 
malignant and 
benign tumor. 
(Multan 
Board-2009-A) 
8. What are the symptoms of 
Turner’s 
Syndrome? 
(Multan 
Board-2009-A) 
9. Define non-disjunction. Give 
examples. 
(Multan 
Board-2009-S) 
10. What changes occur in dividing 
cell 
during Diplotene? 
(Multan 
Board-2009-S) 
11. What is Metastasis? 
(Multan 
Board-2010-A) 
12. Give two significance 
happenings of 
Meiosis. 
(Multan 
Board-2010-A) 
13. What happens in G1 phase of 
Interphase? 
(Multan 
Board-2010-S) 
14. Why meiosis is so important? 
(Multan 
Board-2010-S) 
15. What is Apoptosis? 
(Multan 
Board-2011-A) 
16. Write about one Meiotic Error 
(Down’s 
Syndrome). 


394|Page 


(Multan 
Board-2011-A) 
17. Characterize Pachytene stage 
of Meiosis. 
(Multan 
Board-2011-S) 
18. How Chromatin differs from 
Chromosomes? 
(Multan 
Board-2011-S) 
19. Give cause and symptoms of 
Down’s 
syndrome. 
(Multan 
Board-2012-A) 
20. Define Mitotic Apparatus. 
(Multan 
Board-2012-S) 
21. Define Metastasis. 
(Multan 
Board-2013-A) 
22. How and when Phragmolast 
originates? 
(Multan 
Board-2013-A) 
23. Give the chances of occurrence 
of 
Down's Syndrome in teenage 
mother 
and a forty year old mother’s 
offspring. 
(Multan 
Board-2013-A) 
24. How Cytokinesis takes place in 
plants? 
(Multan Board-Old Scheme- 
2014-A) 
25. What are Cytokinesis and 
Karyokinesis. 
(Multan Board-New Scheme- 
2014-A) 
26. What is Mitotic Apparatus? 
(Multan Board-New Scheme- 
2014-A) 


Answers 


1. Apoptosis: - 

Apoptosis (Greek word that 
means 

dropping off or falling off) is 
internal 

programme of events and 
sequence of 

morphological changes by 
which cell 

commits suicide. During this 
process the 

dying cells shrink and 
condense 

ultimately splits up, thus 
releasing small 

membrane bounded apoptic 
bodies, 

which are generally 
phagocytosed by 

other cells. Or 
1. The term apoptosis means 
dropping off 

in refrence to dropping off of 
cells that 

are no longer useful. 
2. Apoptosis is the intentional 
programmed 

cell death in which the cell 
signaled to 

commit suicide detaches itself 
from its 

eighbouring cells, then shrinks 
but its 

contents remain wrapped by 
plasma 

membrane forming apoptic 
body that is 

phagocytosed by other cells. 
3. No inflammatory response is 
triggered, 

so no neighbouring cells are 
harmed. 
4. Apoptosis is a normal part of 

development and maintenance. 
2. A) Klinefelter’s Syndrome: - 
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1. Klinfeleter’s syndrome occurs 
in one in 

about 1,500 births. 
2. It results from a fusion of an 
XX egg and 

a normal Y sperm or a normal 
X egg and 

an XY sperm. 
3. The affected individual has 
additional 

sex chromosome e.g., 47 
chromosomes 

(44 + XXY). 
B) Symptoms Klinefelter’s 
Syndrome: - 

The affected indiviuals are 
typically 

male, but have frequently 
enlarged 

breasts, tendency to tallness, 
obesity, 

small testes with no sperms at 

ejaculation and under 
developed 

secondary sex characteristics. 
3. Importance of Mitosis: - 
1. In mitosis, the hereditary 
material is 

equally distributed in the 
daughter cell. 

As there is no crossing over or 

recombination, genetic 
material remains 

unchanged generation after 
generation, 

thus the continuity of similar 

information is ensured from 
parent to 

daughter cell. 
2. Development and growth of 

multicellular organisms 
depends upon 

orderly controlled mitosis. 
3. Tissue culture and cloning seek 
help 

through mitosis. 


4. Regeneration, healing of 
wounds and 

replacements of older cells all 
are the 

gifts of mitosis. 
5. With few exceptions, all kinds 
of 

asexual reproduction are 
carried out by 

mitosis. 
4. Cell Death When Beneficial: 

Cell death can be regarded 
beneficial 

during multicellular 
development when: 
1. Tail of the developing human 


embryo is 

deleted. 
2. Tissue between developing 
digits is 

deleted. 
3. Most of the neurons during 
development 

die. 
5. Why and How 
Chromosomes 


Separated During Anaphase 
of 


Mitosis: - 
1. Why: - 

Chromosomes get sparated 
during 

anaphase of mitosis to ensure 
equal 


distribution of chromatids in 
the 
daughter cells. 


2. How: - 
The kinetochore fibers of 
spindle 


contract towards their 
respective poles, 

at the same time polar 
microtubules 

elongate exert force and sister 


396 | Page 


chromatids are separated. Or 

Sister chromatids are 
separated by the 

combined effect of following 
two 

processes: 
a. Kinetochore fibers shorten by 

disassembly of kinetochore 
fibers of 

spindle, moving apart the 
kinetochores 

along with chromatids. 
b. Poles move further apart due 
to which 

polar microtubules elongate, 
exerting 

force to separate chromatids. 
6. Kinetochore: - 
1. Itis a disc-shaped protein 
structure 

within the centromere to which 
spindle 

fibers attach during mitosis or 
meiosis. 

Or 

Kinetochore is a special area 
on the 

centromere with specific base 

arrangement and special 
proteins where 

kinetochore fibers of mitotic 
apparatus 

attach. 
2. Kinetochore functions in 
chromosome 

distribution during mitosis. 
7. Differences between 
Malignant and 

Benign Tumor: - 


tumors away 
from its site of 
origin. 

2. Cells in the 
malignant tumor 
are less 
differentiated 
and fail to 
perform normal 
function. 


2. Cells in the 
benign tumor 
are more or less 
normal with 
little deleterious 
effects. 


8. Symptoms of Turner’s 


Syndrome: - 


See Exercise Chapter No: 21 


Answer 
No: 6 


9. A) Non-Disjunction: - 
The failure in the separation of 


the 


homologous chromosomes due 


to 


meiotic error is known as 


chromosomal 


non-disjunction or simply non- 


disjunction. 
B) Examples: - 


1. Down’s syndrome ---Trisomy of 
chromosome 21, individuals 


with 47 


chromosomes. 


2. Klinefelter’s syndrome --- 


Trisomy, 


individuals usually with 47 
chromosomes having XXY. 
3. Turner’s syndrome ---- 


Monosomy for 


the X chromosome, individuals 


with 45 


chromosomes having only one 


Sex 


Malignant Benign 
Tumor Tumor 
1. Itisan 1. Itis of small 
invasive mass size and 
which can localized (not 
proliferate into | transferred to 
other malignant | other parts). 


chromosome (X). 
10. Changes in Dividing Cell 
During 

Diplotene: - 
1. At diplotene the paired 
chromosomes 
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repel each other and begin to 
separate. 

However, this separation is not 

complete, because the 
homologous 

chromosomes remain united by 
their 

points of interchange, or 
chiasmata. 
2. During diplotene the four 
chromatids of 

the tetrad become visible.. 
3. During diplotene the 
synaptonemal 

complex starts disappearing. 
11. Metastasis: - 
1. Metastasis is a process by 
which cancer 

cells move from their point of 
origin to 

other locations in the body. 
Or 

Metastasis is the spread of 
cancer from 

the place of origin throughout 
the body. 
2. During metastasis, rapidly 
growing 

metastatic cells invade the 
surrounding 

tissues, get into the body’s 
circulatory 

system and set up areas of 
proliferation, 

away from their site of original 

appearance. 
12. Two Significance 
Happenings of 

Meiosis: - 

Two significant happenings of 
meiosis 

are: 
a. Crossing over 
b. Random assortment of 
chromosomes 


a. Crosing Over: - 


During crossing over, parental 

chromosomes exchange 
segments with 

each other which results in a 
large 

number of recombinations. 
b. Random Assortment of 
Chromosomes: - 

During anaphase of meiosis I 

homologous chromosomes 
sparate and 

this separation is random 
which gives 

very wide range of variety of 
gametes. 


Or 

1. The homologous chromosomes 
and their 

genes are randomly assorted 
between 

gametes producing a wide 
variety of 

gametes. 
2. Crossing over involves a 
physical 

exchange of chromosome 
material 

between non-sister chromatids 
within a 

tetrad yielding recombinations, 
thus 

contributing a genetic 
diversity. 
13. Happenings in G: Phase of 

Interphase: - 
1. Cell increases in size. 
2. Enzymes needed for DNA 
synthesis 

along with proteins required to 
initiate 

cell division are synthesized. 
3. Synthesis of RNA occurs. 
4. Cell accumulates materials 
(e.g. DNA 

base units) that will be used for 
DNA 
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synthesis. 
14. Importance of Meiosis: - 

See Exercise Chapter No: 21 
Answer 

No: 4 
15. Apoptosis: - 

See Multan Board Answer No: 
1 
16. Meiotic Error (Down’s 
Syndrome): - 
1. Itis trisomy of chromosome 21. 
2. The effected individivdual has 
A7 (2n + 

1) chromosomes. 
3. It occurs due to autosomal non- 

disjunction in 21* pair of 
chromosome. 
4. This non-disjunction appears to 
occur in 

ova and is related to the age of 
mother. 

The chances of teenage mother 
having 

Down's syndrome child is one 
in many 

thousands, of forty years old 
mother, one 

in hundred chances and by 
forty five the 

risk is three times greater. 
5. The affected individuals have 
flat, broad 

face, sequent eyes with the 
skin fold in 

corner, and protruding tongue, 
mental 

retardation, and defective 
development 

of central nervous system. 
17. Characters of Pachytene 
Stage of 

Meiosis: - 
1. Pairing of the chromosomes 
reaches 

completion. 


2. The chromosomes become 
shorter and 

thicker due to longitudinal 
contraction 

and coiling. 
3. The homologous chromosomes 
wrap 

around ech other and each 
starts splitting 

into two sister chromatids by a 

longitudinal fission. Each unit 
isa 

bivalent or tetrad composed of 
two 

homologous chromosomes in 
close 

union and four chromatids. 
4. Non-sister chromatids of 
homologous 

chromosomes exchange their 
segments 

due to chiasmata formation, 
during the 

process called crossing over. In 
this way 

reshuffling of genetic material 
occurs 

which produces 
recombinations. 
5. Pachytene may last for days, 
weeks, or 


even years. 
18. Chromatin Different From 
Chromosomes: - 
Chromatin 
Chromosomes 
1. Itis highly i? 
uncoiled and Chromosomes 
diffused are coiled and 


complex of DNA | consensed 
and proteins of | structures of 


which chromatin and 
eukaryotic contain the 
chromosomes genes. 

are composed. 2. They could 


2. Chromain be seen in 
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appears as a 
network of 
granules, and 
strnads in cells 
that are not 
dividing. 

3. Chromatin is 
formed by a 
series of 
repeating units 
called 
nucleosomes. 


19. Cause and Symptoms of 


Down’s 


Syndrome: - 


dividing cells as 
distinct thread 
like structures 
after staining 
with dyes and 
are called 
chromosomes 
(colored bodies). 
3. Each 
chromosome 
consists of two 
chromatids 
(each one of 
which contains a 
single DNA 
molecule) that 
are attached to 
each other by 
the centromere. 


See Lahore Board Answer No: 


18 


20. Mitotic Apparatus: - 
See Gujranwala Board Answer 


No: 1 


21. Metastasis: - 


See Lahore Board Answer No: 


2 


22. How and When 


Phragmoplast 


Originates: - 


1. How: -- 


Phragmoplast originates when 


Golgi 


apparatus produces Glogi 


vesicles, 


which move along the 


microtubule and 


fuse in the centre. 


2. When: - 


Golgi vesicles are produced 


during 


metaphase and are fused to 


form 


phragmoplast at the end of 
telophase. 
23. The Chances of Occurrence 
of 

Down’s Syndrome in 
Teenage Mother 

and a Forty Year Old 
Mother’s 

Offspring:- 
1. The chances of teenage mother 
having 

Down's syndrome offspring 
(child) is 

one in many thousands. 
2. The chances of forty years old 
mother 

having Down’s syndrome 
offspring is 

one in hundred. 
24. Cytokinesis in Plants: - 

See Lahore Board Answer No: 
6 
25. A) Cytokinesis: - 
1. It is division of cytoplasm of a 
cell 

after nuclear division. 
2. Itis the splitting of the 
cytoplasm. 
3. It occurs in different ways in 
animals 

and plants. 
B) Karyokinesis: - 
1. It involves the division of 
nucleus. 
2. It can further be divided into 
prophase. 

metaphase, anaphase and 
telophase for 

thorough understanding 
though itis a 

continuous process. 
3. It occurs in the same way in 
animals and 

plants. 
26. Mitotic Apparatus: - 
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See Gujranwala Board Answer 
No: 1 
BAHAWALPUR BOARD 


Questions _ 
1. Define cell cycle. 
(Bahawalpur 
Board-2008-A) 
2. What is Malignant tumor? 
(Bahawalpur 
Board-2008-A) 
3. Give the importance of 
Meiosis. 
(Bahawalpur 
Board-2009-A) 
4. Why Interphase is called 
Resting Phase? 
(Bahawalpur 
Board-2009-A) 
5. Define cell cycle. 
(Bahawalpur 
Board-2010-A) 
6. How does cytokinesis in animal 
cells 
take place? 
(Bahawalpur 
Board-2010-A) 
7. Sketch the Eukaryotic Cell 
Cycle. 
(Bahawalpur 
Board-2011-A) 
8. Differentiate between Cancer 
Cell and 
Normal Cell. 
(Bahawalpur 
Board-2011-A) 
9. What do you mean by 
Metastasis? 
(Bahawalpur 
Board-2012-A) 
10. Characterize Zygotene Stage 
of Meiosis. 
(Bahawalpur 
Board-2013-A) 
11. What do you know about 
Turner’s 


Syndrome? 
(Bahawalpur 
Board-2013-A) 
12. Give the importance of 
Meiosis. 
(Bahawalpur Board-New 
Scheme) 


(2014-A) 
13. Why interphase is called 
Resting Phase? 

(Bahawalpur Board-New 
Scheme) 


(2014-A) 
Answers 
1. Cell Cycle: - 

See Gujranwal Board Answer 
No: 16 
2. Malignant Tumor: - 
1. Malignant tumor is a large 
invasive mass 

of transformed (mutant) cells. 
2. Itis also known as cancer. 
3. Cells comprising malignant 
tumor divide 

more rapidly, mostly invade 
surrounding 

tissues, get into the body’s 
circulatory 

system and set up areas of 
poriliferation 

away from their site of original 

appearance. 
3. Importance of Meiosis: - 

See Exercise Chapter No: 21 
Answer 

No: 4 
4. Interphase Called Resting 
Phase: - 

Interphase is misleadingly 
called resting 

phase. Actually it is a period of 
intense 
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biosynthetic activity in which 
the cell 

doubles in size and duplicates 
precisely 

its chromosome complement. 
5. Cell Cycle: - 

See Gujranwala Board Answer 
No: 16 


6. Cytokinesis in Animal Cells: 


In animal cells, during late 
telophase the 

astral microtubules send 
signals to the 

equatorial region of the cell 
where actin 

and myosin are activated 
which form 

contractile ring, followed by 
cleavage 

furrow, which deepens toward 
the centre 

of the cell dividing the parent 
cell into 

two daughter cells. Or 
1. Cytokinesis of animal cell 
begins when a 

ring of contractile 
microfilaments 

(actin and myosin 
microfilaments) 

associated with plama 
membrane is 

formed. This contractile ring 
encircles 

the cell in the equatorial 
region, at right 

angle to the spindle. 
2. The contractile ring then 
contracts, 

producing a cleavage frrow 
that 

gradually deepens and 
separates the 

cytoplasm into to daughter 
cells, each 


with a complete nucleus. 
7. Sketch of Eukaryotic Cell 


Cycle: - 


8. Differences Between Cancer 


Cell and 

Normal Cell: - 

Cancer Normal 
Cells Cells 
1. Cancer cells |1. They are 
typically remain | well 
immature and differentiated 


do not become 
specialized. 

2. They donot 
contribute to 
the functioning 
of a body part. 
3. They have 
large nuclei and 
prominent 
nucleoli and 
exhibit 
uncontrolled cell 
division. 

4. They have 
three to twenty 
mutant genes 
that regulate 


and specialized 
cells. 

2. They 
perform normal 
functions 
according to the 
type of tissue. 

3. They have 
normal nucleus 
and nucleoli, 
and exhibit 
controlled cell 
division. 

4. They have 
normal genes 
for regulation of 
cell division. 
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cell division. 5. Normal cells 
5. They do not | adhere to their 


adhere well to neighbouring 
the cells and never 
neighbouring invade other 
normal cells and | tissues. 
undergo 


metastasis and 
spread forming 
new cancer cells 
distant from 
their primary 
location. 
9. Metastasis: - 

See Lahore Board Answer No: 


2 
10. Characters of Zygotene 
Stage of 

Meiosis: - 
1. The homologous 
chromososomes 

undergo pairing in a process 
called 

synapsis of the chromosomes. 
2. This pairing is highly specific 
and 

involves in the formation of a 
special 

structure that can be 
observed under 

electron microscope and is 
called the 

synaptomical complex (SC). 
3. The two homologues do not 
fuse 

during pairing and forma 
structure 

known as bivalent or tetrad. 
11. Turner’s Syndrome: - 

When X chromosomes fail to 
separate 

during meiosis, two types o 
gametes are 

formed. Some gametes have 
two X 


chromosomes i.e.XX while 
other 

gametes have no sex (X) 
chromosome 

and are designated O. When an 
O 

gamete fuses with normal X 
gamete, the 

XO zygote develops into a 
sterile female 

of short stature, with a webbed 
neck and 

sex organs that never fully 
mature during 

puberty. This condition is 
called 

Turner’s syndrome. 
12. Importance of Meiosis: - 

See Exercise Chapter No: 21 
Answer 

No: 4 
13. Interphase Called Resting 
Phase: - 

See Bahawalpur Board Answer 
No: 4 
FAISALABAD BOARD 


uestions 


1. What is non disjunction of 
chromosomes? 
(Faisalabad 
Board-2008-A) 
2. Write Gi and changes which 
occur 
during this phase in the cell. 


(Faisalabad Board- 
2008-A) 
3, Define Cancer. (F.B- 2009) 
(Faisalabad 
Board-2009-A) 
4. Define Bivalent or Tetrad. 
(Faisalabad 
Board-2009-A) 
5. What is non disjunction? (F.B- 
2010) 
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(Faisalabad 
Board-2010-A) 
6. How benign differ from 
malignant 
tumor? (F.B- 2010) 
(Faisalabad 
Board-2010-A) 
7. Write about the stage of 
telophase in 
mitosis. (F.B- 2011) 
(Faisalabad 
Board-2011-A) 
8. Distinguish between 
karyokinesis and 
cytokinesis. (F.B- 2011) 
(Faisalabad 
Board-2011-A) 
9. What change in cell takeplace 
during 
diplotene? (F.B- 2012) 
(Faisalabad 
Board-2012-A) 
10. How cytokinesis occurs in 
plants? 
(Faisalabad 
Board-2013-A) 
11. What do you know about 
Turner’s 
syndrome? (F.B- 2013) 
(Faisalabad 
Board-2013-A) 
12. What events occure in anphase 
of 
mitosis. (F.B- 2013) 
(Faisalabad 
Board-2013-A) 
14. Compare karyokinesis with 
cytokinesis. 
(Faisalabad Board-Old 
Scheme) 


(2014-A) 

15. What is mitotic apparatus? 
(Faisalabad Board-New 

Scheme) 


(2014-A) 
16. What is chromosomal non 
disjunction? 

(Faisalabad Board-New 
Scheme) 


(2014-A) 
17. Define cell cycle. 

(Faisalabad Board-New 
Scheme) 


(2014-A) 
Answers 
1. Non Disjunction of 
Chromosomes: - 

See Gujranwala Board Answer 
No: 3 
2. A) G: Phase: - 
1. Gi, (Gapi, G stands for gap, an 
interval 

during which no DNA synthesis 
occurs) 

is the time between the end of 
mitosis 

and beginning of the S phase. 
2. It is typically a longest phase. 
B) Changes During G: Phase: - 
1. Cell normally grows in size. 
2. Specific enzymes are 
synthesized. 
3. DNA base units are 
accumulated for the 

synthesis of DNA. 
3. Cancer: - 

Cancer is a malignant tumor, 
the cells of 

which are non-specialized, 

undifferentiated with enlarged 
nuclei and 

many mitosis that undergo 
uncontrolled 

cell division, metastasis and 
spread 
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forming new tumors distant 
from the 

primary tumor. 
4. Bivalent or Tetrad: - 

Bivalent is a pair of 
homologous 

chromosomes, each having 
sister 

chromatids, that are joined by 
a 

nucleoprotein lattice during 
meiosis. It is 

also called tetrad. Or 

Tetrad is the chromosomal 
complex 

formed by the synapsis of a 
pair 

homologous chromosomes (i.e. 
four 

chromatids) during meiotic 
prophase I. It 

is also known as bivalent. 
Or 

Bivalent or tetrad is a four 
stranded 

structure formed by coming 
together of 

homologous chromosomes in 
meiosis. 
5. Non Disjunction: - 

See Gujranwala Board Answer 
No: 3 
6. Benign Tumor Different 
From 

Malignant Tumor: - 

See Multan Board Answer No: 
7 
7. Telophase in Mitosis: - 
1. The chromosomes condense 
due to 

unfolding, ultimately disappear 
as 

chromatin. 


2. Mitotic apparatus disorganizes. 


3. Nucelar membrane and 
nucleoli 


reorganize, resulting two 
daughter nuclei 

at two poles of the cell. 
Or 
1. Telophase is characterized by 
the arrival 

of the chromosomes at the 
poles. 
2. The chromosome uncoil to 
their 

deconsed chromatin form. 
3. The spindle microtubules 
disappear. 
4. Anew nuclear envelope forms 
around 

each set of chromosomes. 
5. Nuceoli reform and become 

conspicuous. 
8. Difference Between 
Karyokinesis and 

Cytokinesis: - 

See Lahore Board Answer No: 
21 
9. Change In Cell During 
Diplotene: - 

See Multan Board Answer No: 
10 
10. Cytokinesis in Plants: - 
1. In plant cells, cytokinesis starts 
with the 

formation of fragmoplasts, 
which 

comprises the microtubules 
and Golgi 

vesicles. Golgi apparatus 
produces 

vesicles during metaphase 
which move 

along the microtubules in the 
centre of 

dividing cells where they fuse 
to form 

fragmoplast at the end of 
telophase. 

The vesicle membranes fuse to 
become 
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the plasma membrane of each 
daughter 

cell. 
2. Phragmoplast is then 
transformed into 

cell plate separating daughter 
cells. 
3. Within the cell plate middle 
lamella and 

primary cell wall is produced 
from the 

contents contained in Golgi 
vesicles. 
11. Turner’s Syndrome: - 

See Lahore Board Answer No: 
19 
12. Events Occurring in 
Anphase of 

Mitosis: - 

During anaphase sister 
chromatids 

separate and travel towards 
each pole. 

Their separation is achied by 
following 

two events: 
1. Kinetochore microtubules 
shorten 

separating sister chromatids to 
opposite 

poles. 
2. Polar microtubules elongate 
due to 

which lengthening of spindle 
occurs that 

pushes its ends further apart 
with the 

result sister chromatids are 
pulled further 

apart. 
14. Comparison of Karyokinesis 
with 

Cytokinesis: - 

See Lahore Board Answer No: 
21 
15. Mitotic Apparatus: - 


See Gujranwala Board Answer 
No: 1 
16. Chromosomal Non 
Disjunction: - 

See Gujranwala Board Answer 
No: 3 
17. Cell Cycle: - 

See Gujranwala Board Answer 
No: 16 


RAWALPINDI BOARD 
Questions _ 


1. Define Necrosis. 
(Rawalpindi 
Board-2010-A) 
2. What are apparent symptoms 
of Down’s 
syndrome? 
(Rawalpindi 
Board-2010-A) 
3. How cytokinesis takes place in 
a plant 
cell? 
(Rawalpindi 
Board-2011-A) 
4. Define non-disjunction of 
chromosomes. 
(Rawalpindi 
Board-2011-A) 
5. How does cytokinesis occur in 
plants? 
(Rawalpindi 
Board-2012-A) 
6. What is G1 phase? What does 
happen in 
this phase? 
(Rawalpindi 
Board-2013-A) 
7. What is equatorial plate? How 
is it 
formed in mitosis? 
(Rawalpindi 
Board-2013-A) 


Answers 
1. Necrosis: - 
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See Gujranwala Board Answer 
No: 7 
2. Apparent Symptoms of 
Down’s 

Syndrome: - 

See Lahore Board Answer No: 
18 (B) 
3. Cytokinesis in a Plant Cell: - 

See Lahore Board Answer No: 


6 
4. Non-Disjunction of 
Chromosomes: - 


See Exercise Chapter No: 21 
Answer 

No: 5 
5. Cytokinesis in Plants: - 

See Lahore Board Answer No: 
6 
6. G: Phase and Happening in 
G: Phase: 

See Faisalabad Board Answer 
No: 2 
7. A) Equatorial Plate: - 

Equatorial plate is the plane 

perpendicular to the axis of 
cell division 

that passes through a circle 
where 

chromosomes array 
themselves. 
B) Formation of Equatorial 
Plate in 

Mitosis: - 

Kinetochore fibers of spindle, 
attaching 

to the kinetochore region of 

chromosome, and aligning 
them at the 

equator of the spindle, form 
equatorial 

plate. 


SARGODHA BOARD 
Questions 


1. Explain malignant tumor. 


(Sargodha 
Board-2010-A) 
2. Differentiate between necrosis 
and 
apoptosis. 
(Sargodha 
Board-2010-A) 
3. What events occur in 
Anaphase-I in 
meiosis? 
(Sargodha 
Board-2011-A) 
4. What are the symptoms of 
Down’s 
syndrome? 
(Sargodha 
Board-2011-A) 
5. Differentiate between necrosis 
and 
apoptosis. 
(Sargodha 
Board-2012-A) 
6. Give the change which occure 
during 
anaphase of mitosis. 
(Sargodha 
Board-2013-A) 
7. Give symptoms of Klinefelter’s 
syndrome. 
(Sargodha 
Board-2013-A) 
8. Define meiosis. 
(Sargodha 
Board-2013-A) 


9. What is metastasis? 
(Sargodha Board-New 
Scheme-2014-A) 
10. What is the importance of 
Mitosis? 
(Sargodha Board-New 
Scheme-2014-A) 


Answers 
1. Malignant Tumor: - 
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See Bahawalpur Board Answer 
No: 2 
2. Differences Between 
Necrosis and 

Apoptosis: - 

See Exercise Chapter No: 21 
Answer 

No: 1 
3. Events in Anaphase-I in 

Meiosis: - 
1. The kinetochore fibers contract 
and the 

spindle or pole fibers elongate 
pulling 

the individual chromosome. 
2. The sister chromatids of each 

homologues, united by the 
kinetochore, 

move toward their respective 
poles. 
3. When the homologous paternal 
and 

maternal chromosomes 
separate in 

anaphase I, two of their 
chromatids are 

mixed while other two 
maintain their 

initial nature. 
4. Symptoms of Down’s 
Syndrome: - 

See Lahore Board Answer No: 
18 (B) 
5. Differences Between 
Necrosis and 

Apoptosis: - 

See Exercise Chapter No: 21 
Answer 

No: 1 
6. Change Occurig During 
Anaphase of 

Mitosis: - 

See Faisalabad Board Answer 
No: 12 
7. Symptoms of Klinefelter’s 
Syndrome: 


See Multan Board answer No: 
2 
8. Meiosis: - 
1. Meiosis is a process of cell 
division in 

which the number of 
chromososmes in 

certain cells is halved during 
gamete 

formation. Or 

It is a division process 
occurring during 

gamete formation that reduces 
the 

number of each chromosomes 
in each 

daughter cell to one half. 
Or 

Meiosis is a process in which 
diploid 

nucleus divides into four 
haploid, 

genetically different nuclei 
2. Meiosis occurs in sexual 
reproduction. 
3. It halves the number of 
chromosomes 

from diploid to haploid. 
4. It occurs in diploid nucleus, 
involves 

two divisions, and produces 
four 

genetically different daughter 
haploid 

nuclei. 
5. In animals, meiosis results in 
the 

production of gametes. In 
plants, meiosis 

results in production of spore. 
In haploid 

organsims such as fungi, it 
occurs after 

fertilization. 
9. Metastasis: - 
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See Lahore Board Answer No: 
2 
10. Importance of Mitosis: - 
1. In mitosis, each daughter cell 
receives a 

complete set of chromosomes 
identical 

to that of the parent cell, hence 
mitosis 

ensures the continuity of the 
genetic 

information unchanged from 
parent cell 

to daughter cells. 
2. It provides means for the 
animals and 

plants to develop from zygote 
to adult 

and further growth during life. 
3. With few exceptions, all kinds 
of 

asexual reproduction are 
carried out by 

mitosis. 
4. Vegetative propagation in 
plants is also 

based upon mitotic activity of 
the 

vegetative parts. 
5. Tisue culture and cloning are 
also 

carried out by mitosis. 


DERA GHAZI KHAN 
BOARD 


Questions 
1. Define Kinetochore. 

(D.G.K. Board- 
2009-A) 
2. Differentiate between benign 
and 

metastasis. 

(D.G.K. Board- 

2009-A) 


3. What is interphase? Name its 
sub- 


phases. 
(D.G.K. Board- 
2010-A) 
4. Define homologous 
chromosomes. 
(D.G.K. Board- 
2010-A) 
5. Define meiosis. 
(D.G.K. Board- 
2011-A) 
6. What is Turner’s syndrome? 
(D.G.K. Board- 
2011-A) 


7. Define cell cycle. Give its two 
phases. 
(D.G.K. Board-Group-I- 
2012-A) 
8. How cancer cells are dfifferent 
from 
normal cells? 

(D.G.K. Board-Group-II- 
2012-A) 
9. State briefly the importance of 
mitosis. 


10. What do you know about 
mangolism? 
(D.G.K. Board-Group-I- 
2013-A) 
11. Characterize leptotene stage of 
meiosis. 
(D.G.K. Board-Group-I- 
2013-A) 
12. Write about metastasis. 
(D.G.K. Board-Group-II- 
2013-A) 
13. What changes occur in dividing 
cell 
during zygotene? 
(D.G.K. Board-Group-II- 
2013-A) 
14. Give only cause of Down’s 
syndrome 
and Kline felter syndrome. 
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(D.G.K. Board-Group-II- 
2013-A) 
15. What are symptoms of Turner’s 
syndrome? 
(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 
16. How cytokinesis differ in plant 
and 
animal cells? 
(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 
17. Differentiate between 
malignant and 
benign tumor. 
(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 
18. What are three sets of 
microtubules 

which originate from each pair 
of 

centriole during mitosis. 

(D.G.K. Board-New Scheme- 

Group-II) 


(2014-A) 
Answers 
1. Kinetochore: - 

Kinetochore is a disck of 
protein bound 

to the centromere and 
attached to 

microtubules during mitosis, 
linking 

each chromatid to the spindle. 
Or 
1. Under electron microsocope 
kinetochore 

appears as a plate or cup like 
disc 


situated upon the primary 
constriction or 

centromere. 
2. Itis astructure formed from 
proteins. 
3. Acentromere consists of two 
protein 

discs, kinetochores. 
4. Itis a structure into which are 
inserted 

microtubules called 
kinetochore 

microtubules. 
5. It links each chromatid or each 

homologue to the spindle. 
2. Differences Between Benign 
and 

Malignant Tumor: - 

See Multan Board Answer No: 
i 
3. A) Interphase: - 
1. Itis the phase of cell cycle in 
between 

divisions. Or 

It is the period between two 
mitotic or 

meiotic divisions in which a 
cell grows 

and its DNA replicates. 
2. It occupies far the greater part 
of cell 

cycle. 
B) Names of Sub-phases of 
Interphase: - 
1. G, (Gap 1) phase 
2. S (Synthesis) phase 
3. G: (Pre-mitotic) phase 
4. Homologous Chromosomes: 
1. Homologous chromosome is a 
pair of 

corresponding chromosomes of 
the same 

shape and size, one from each 
parent. 
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Two copies of a chromosome 
that are 

similar but not identical to 
each other are 

called homologous 
chromosomes. Or 

Homologous chromosomes are 
two 

chromosomes that are similar 
in 

morphology and genetic 
constitution. 
1. Homologous chromosomes are 
a pair of 

chromosomes that carry 
equivalent 

genes. 
2. One of a pair of homologous 

chromosomes is called 
homologue. 
3. One member of each pair is 
inherited 

from mother or female parent 
(via the 

egg), and other from the father 
or male 

parent (via sperm). 
4. In humans there are twenty 
three pairs of 

hologous chromosomes. 
5. Meiosis: - 

See Sragodha Board Answer 
No: 8 
6. Turner’s Syndrome: - 

See Lahore Board Answer No: 
19 
7. A) Cell Cycle: - 

The cell undergoes a sequence 
of 

changes, which involves period 
of 

growth, replication of DNA, 
followed by 

cell division. Each round of 
growth, 


DNA replication and cell- 
division is 

called a cell cycle. 
B) Two Phases of Cell Cycle: - 

The cell cycle consists of two 
main 

phases: 
a. Interphase: - 

It is a period of cell cycle 
between two 

consective divisions. It is 
divided into 

G: phase, S-phase and G2- 
phase. 
b. Mitotic (M) phase: - 

It is the next phase of cell cycle 
in which 

mature cell splits into two 
daughter cells. 

It involves two main proceses, 
mitosis 

and cytokinesis. 
8. Cancer Cells Different from 

Normal Cells: - 

See Bahawalpur Board Answer 
No: 8 
9. Importance of Mitosis: - 

See Multan Board Answer No: 
3 
10. Mangolism: - 

See Lahore Board Answer No: 
1 
11. Characters of Leptotene 
Stage of 

Meiosis:- 

See Multan Board Answer No: 
10 
12. Metastasis: - 

See Lahore Board Answer No: 
2 
13. Changes in Dividing Cell 
During 

Zygotene: - 

See Bahawalpur Board Answer 
No: 10 
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14. A) Cause of Down’s 


Syndrome: - 


See Lahore Board Answer No: 


18 (A) 


B) Cause of Klinefelter 


Syndrome: - 


It results from a fusion of an 


XX egg and 


a normal Y sperm or a normal 


X egg and 


an XY sperm. Thus the affected 
individual has additional sex 
chromosome e.g., 47 


chromosomes (44 


+ XXY) 


15. Symptoms of Turner’s 


Syndrome: - 


See Exercise Chapter No: 21 


Answer 
No: 6 


16. Cytokinesis Different in 


Plant and 


Animal Cells: - 


Cytokinesis in 
Plant Cells 


Cytokinesis 
inAnimal Cells 


1. Cytoplasm in 
plant cells is 
divided by the 
formation of 
phragmoplast 
followed by cell 
plat and the cell 
wall. 

2. Constituents 
of phragmoplast 
are Golgi 
vesicles and 
microtubules. 

3. Division 
proceeds from 
centre to 


periphery. 


1. Cytoplasm in 
animal clls is 
divided by 
contractile ring 
followed by 
cleavage furrow. 
2. Constituents 
of contractile 
ring are actin 
and mysosin. 

3. Division 
proceeds from 
periphery to 
centre. 


17. Differences Between 


Malignant and 


Benign Tumor: - 


See Multan Board Answer No: 
7 
18. Three Sets of Microtubules 

Originating from Each Pair 
of 

Centriole During Mitosis: - 

Three sets of microtubules 
(fibers) 

originate from each pair of 
centrioles. 
1. Asteral microtubules radiate 
from 

outward and form aster. 
2. Polar microtubules extend 
from each 

pole to the equatorial region 
where they 

generally overlap. 
2. Kinetochore microtubules, also 
called 

chromosomal spindle fibers, 
extend from 

each pole and attach to the 
kinetochores. 


SAHIWAL BOARD 
Questions _ 


1. What are the importance of 
mitosis? 
(Sahiwal 
Board-2013-A) 
2. What are the symptoms of 
Dawn's 
Syndrome? 
(Sahiwal 
Board-2013-A) 
3. Explain diplotene stage in 
prophase-I of 
meiosis. 
(Sahiwal 
Board-2013-A) 
4. What is malignant tumor? 
(Sahiwal Board-Old 
Scheme-2014-A) 
5. Define non-disjunction and give 
one 
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autosomal example. 
(Sahiwal Board-New Scheme- 

2014-A) 
6. Give length of cell cycle during 
mitosis 

in human cell. 

(Sahiwal Board-New Scheme- 

2014-A) 
Answers 
1. Importance of Mitosis: - 

See Multan Board Answer No: 
3 
2. Symptoms of Dawn’s 
Syndrome: - 

See Lahore Board Answer No: 
18 (B) 
3. Diplotene Stage in 
Prophase-I of 

Meiosis: - 

See Gujranwala Board Answer 
No: 18 
4. Malignant Tumor: - 

See Bahawalpur Board Answer 
No: 2 
5. A) Non-Disjunction: - 

See Exercise Chapter No: 21 
Answer 

No: 5 
B) Autosomal Example of Non- 

Disjunction: - 

Down's syndrome is the most 
common 

autosomal non-disjunction that 
occurs in 

21% pair of chromosome. The 
affected 

individual has flat, broad face, 
squent 

eyes with the skin fold in the 
inner 

corner, and protruding tongue, 
mental 

retardation an defective 
development of 

nervous system. 


6. Length of Cell Cycle During 
Mitosis 

in Human Cell: - 

In human cell, average cell 
cycle is 

about 24 hours long, mitosis 
takes 20 

minutes, G: 9 hours, the S- 
phase 10 

hours, and G2 4.5 hours. 


Chapter --22 
VARIATION AND 
GENETICS 

SQS 


I) From Exercise: 


Differentiate between: 
Phenotype and genotype 
Homozygous and heterozygous 
Autosome and sex chromosome 
Allele and multiple allele 
. Incomplete dominance and 
complete 

dominance 
f. Continuous and discontinuous 
variations 
g. Gene and allele 
h. Monohybrid and dihybrid 
i. Dominance and epistasis 
j. X-linked trait and Y-linked trait 
k. Sex limited and sex influenced 
trait 
1. Dominant trait and recessive 
trait 
m. Wild type and mutant 
2. What is a gene pool? 
3. Was a pea lucky choice for 
Mendel? 


Cao Spr 
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What would have happened if 
he had 

studied an eighth character? 
4. What is test cross? Why did 
Mendel 

device this cross? 
5. What would happen if alleles of 
a pair 

do not segregate at meiosis? 
How would 

it effect the purity of gamete? 
6. Ifthe allele do not assort 
independently, 

which type of combination is 
missing in 

the progeny? 
7. Why has each gamete equal 
chance of 

getting one or the other allele 
of a pair? 
8. Does the dominant allele 
modify the 

determinative nature of its 
recessive 

partner? What sort of 
relationship do 

they have? 
9. Which type of traits can assort 

independently? 
10. Why does the blood genotype 
ofa 

person remain constant 
throughout life? 
11. What is a universal blood 
donor? 
12. How can you protect the baby 
against 

Rh-incompatbility? 
13. What is multifactorial 
inheritance? 
14. What is MODY? 
15. Can a child have more 
intelegence (IQ 

score) than his parents? 


Answers 


a. Differences between 


Phenotype and 
Genotype: - 


Phenotype 


Genotype 


1. It refers to 
to the physical 
appearance of a 
trait. 

2. Itis the 
visible 
expression or 
outcome of 
genotype. 

3. Tallness is 
the phenotype 
of a pea plant. 


1. It is genetic 
make up ofa 
trait. 

2. Itis the 
genetic 
information 
inherited by 
organism in the 
form of genes or 
alleles for a 
particular trait 
or traits. 

oe TT or 
homozygous tall 
or Tt or 
heterozygous 
tall is the 
genotype of tall 
pea plant. 


b. Differences between 
Homozygous and 
Heterozygous: - 


Homozygous 


Heterozygous 


1. Havinga 
pair of identical 
alleles for a 
particular locus 
is called 
homozygous. 

2. RRorrrisa 
homozygous 
condition 
because two 
allels for seed 
shape are 
similar. In RR 
condition both 
the allels are of 
round shape 
while in rr 
condition both 


1. Havinga 
pair of unlike 
alleles for a 
particular locus 
is called 
heterozygous. 
2. Rrisa 
heterozygous 
condition 
because two 
alleles of gene 
pair for seed 
shape are 
different from 
each other, one 
is allele for 
round shape and 
other is allele 
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alleles are of 
wrinkled shape. 
4. An 
individual with a 
homozygous 
genotype isa 
homozygote. 


for wrinkled 
shape. 

3. An 
individual with a 
heterozygous 
genotype isa 
heterozygote. 


c. Differences between 


Autosome and 


Sex Chromosome:- 


Autosome Sex 
Chromosome 
1. An autosome |} 1. 
is a chromosome | Chromosome 


that is not 
concerned with 
the 
determination of 
SeX. 

2. Any 
eukaryotic 
chromosome 
that is not a sex 
chromosome is 
autosome. 

3. Autosomes 
are present in 
the same 
number and 
kind 
(morphology) in 
both males and 
females of the 
species. 


that determines 
the sex of an 
individual is 
called sex 
chromosome. 

2. Usuallya 
pair of 
chromosome is 
SeX 
chromosome. 

3. Sex 
chromosomes 
differ in 
morphology, and 
are present in 
different 
numbers in 
males and 
females. 


known as 
alleles. 

2. The height 
of a pea plant is 
determined by 
two alleles, T 
and t. T is 
responsible for 
tallness while t 
for dwarfness. 


are known as 
multiple alleles. 
2. A well 
known example 
of multiple 
alleles in human 
being is that of 
ABO blood 
group. ABO 
blood group is 
determined by 
three alleles I4, 
I® and i. The I4 
allele is 
responsible for 
the production 
of the A antigen, 
I? the B antigen 
and the i allele 


d. Differences between Allele 


and 
Multiple Allele: - 
Allele Multiple 
Allele 
1. Two 1. Three or 
alternative more (more than 


forms of a gene 
occupying a 
single locus are 


two) forms of a 
gene occupying 
a single locus 


produces 
neither. 
e. Differences between 
Incomplete 
Dominance and Co- 
dominance: 
Incomplete 
Dominance Co- 
dominance 
1. Incomplete 1. Co- 


dominance is 
the condition in 
which neither 
allele on a locus 
is completely 
dominant over 
the other, with 
the result that 
heterozygotes 
are 
intermediates 
between the two 
homozygotes. 

2. Red and 
white colors of 
flowers in 
Japanese four-O’ 


dominance is a 
condition in 
which two 
different alleles 
of a particular 
gene on a locus 
are expressed 
together ina 
heterozygote. 

2. Incase of 
MN blood 
group, the allele 
L™ produces M 
antigen on RBC 
and LN produces 
N antigen. When 
both these 
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clock plants 
(Mirabulus 
jalapa) are 
determined by 
alleles Riand R2 
respectively. 
When both 
these alleles are 
together (RiR2) 
ina 
heterozygote, a 
pink flower 
(intermediate 
between red and 
white) is 
produced. 


alleles are 
together (L™ and 
LY) ina 
heterozygote, 
both M an N 
antigens are 
produced. 


f. Differences between 


Continuous and 


Discontinuous Variations: - 


5. They may be 
influenced by 
environmental 
factors. 


number of 
genes. 

oe 
Discontinuous 
variations can 
not usually be 


altered by the 
environment. 
g. Differences between Gene 
and Allele: - 
Genes Alleles 


Continuous 
Variations | Discontinuous 
Variations 

1. Continuous 1. These 
variations are variations take 
those in which the form of 
there isa distinct, 
continuous alternative 
series of phenotypes with 
intermediates no 


between two 
extremes, so 
organisms can 
not be placed in 
discrete groups. 
2. These are 
the variations in 
which 
characters can 
be measured. 

3. They are 
also called 
quantitative 
variations. 

4, They are 
controlled by 
many genes. 


intermediates 
and the 
organisms can 
be classified in 
discrete groups. 
2. They can not 
be measured. 

3. They also 
called 
qualitative 
variations. 

4. These 
variations are 
under the 
control of a 
single pair of 
alleles or a small 


1. Genes are 
distinct units of 
hereditary 
material found 
in 
chromosomes, 
each gene has a 
particular 
nucleotide 
sequence 
encoding a 
particular 
polypeptide 
chain. 

2. Genes 
usually exist in 
pairs, however, 
some have more 
than two 
members. Genes 
may or may not 
present on the 
same 
chromosome 
occupying 
different loci 
(position of a 
gene on 
chromosome). 


1. Alleles are 
also the genes 
but represent 
variants of a 
particular gene. 
2. Alleles are 
usually two (in 
some cases 
three or more) 
partners ofa 
gene controlling 
a same 
character. 
Alleles occupy 
corresponding 
loci on 
homomlogous 
chromosomes, 
they 

are never 
present on the 
same 
chromosome. 


h. Differences between 


Monohybrid and 


Dihybrid: - 


Dihybrid 


416|Page 


Monohybrid 

1. The 1. The 
individual that is | individual that is 
heterozygous heterozygous for 
for one two traits. 
particular trait. | 2. 


Ds 


i. Differences between 


Dominance and 


Epistasis: - 
Dominance Epistasis 
1. Itis the 1. Itis the 
relationship interaction 


between alleles 
of the same 
gene occupying 
the same locus. 
2. The allele 
controlling 
tallness of a pea 
plant (i.e. T) 
always masks 
the expression 
of allele for 
dwarfness (i.e. 
t) when both are 
present ina 
heterozygote. 


between two 
different genes 
occupying 
different loci. 
2. The allele 
pair hh 

masks the 
expression of 
alleles I“ and I®. 
hh genotype 
does not 
produce sugar 
necessary for 
the attachment 
of antigents A 
and B on RBC 
produced by I“ 
and I? 
respectively, 
hence alleles I“ 
or I® or both are 
not 
phenoypically 
expressed. 


whose gene is 
present on X 
chromosome. 

2. It zigzags 
from maternal 
grandfather 
through a 
carrier daughter 
to a grandson. It 
never passes 
direct from 
father to son 
because a son 
inherits only Y 
chromosome 
from father. 

3. Hemophilia 
and color 
blindness are 
two examples of 
X-linked trait. 


whose gene is 
present on Y 
chromosome. 

2. Y-linked 
traits are passed 
from father to 
son and are 
never observed 
in females. 

3. Malness in 
man is a Y- 
linked trait 
which is 
determined by 
SRY gene on Y 
chromosome. 


k. Differences between Sex 


limited and 


Sex Influenced Trait: - 


j. Differences between X- 


linked Trait 


and Y-linked Trait: - 


X-linked 
Trait 
1. Itis the trait 


Y-linked 
Trait 
1. Itisa trait 


Sex Sex 

Limited Influenced 
Trait Trait 

1. Itis genetic |1. Itisa 
trait that is genetic trait 
limited to only that is 
one sex due to expressed 
anatomical differentally in 
differences. males and 
2. These traits | femlaes. 
may be 2. (Las 


controlled by 
sex-linked or 
autosomal 
genes. 

3. For 
example, beard 
growth in 
humans is 
limited to men. 
A woman does 
not grow a 


controlled by an 
allele that is 
expressed as 
dominant in one 
sex but 
recessive in 
other. 

3. For example, 
pattern bladness 
is a Sex- 
influenced trait. 
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beard itself but 
she can pass the 
genes specifying 
heavy beard 
growth to her 
sons. 


Many more men 
than women are 
bald. It is is 
inherited as an 
autosomal 
dominant trait in 
males but as an 
autosomal 
recessive trait in 
females. A 
heterozygous 
male is bald but 
a heterozygous 
female is not. A 
woman can be 
bald only when 
she is 
homozygous 
recessive. 


l. Differences between 


Dominant Trait 


and Recessive Trait: - 


Dominant Recessive 
Trait Trait 
1. Itisa trait 1. Itis trait 
(characteristic) | (characteristic) 
that is that is only 
expressed in expressed in 
heterozygotes. homozygotes. 


2. Following 
seven traits of 
garden pea 
studied by 
Mendel are 
dominant: 
Tallnes, purple 
color of flower, 
axial flower 
position, green 
color of pod, 
inflated shape of 
pod, yellow 
color of seed 
and round shape 
of seed. 


2. Followoing 
seven trits of 
garden pea 
studied by 
Mendel are 
recessive: 
Dwarfness of 
pea plant, white 
color of flower, 
terminal flower 
position, yellow 
color of pod, 
constricted 
shape of pod, 
green color of 
seed and 
wrinkled shape 


of seed. 


m. Differences between Wild 


type and 

Mutant: - 

Wild Type Mutant 
1. Wild typeis |1. A mutated 
phenotypically gene is known 
normal, as mutant. 
naturally An organism 


occurring, form 
of a gene or 
organism. 

2. This 
phenotype or 
genotype is 
characteristic of 
the majority of 
individuals of a 
species ina 
natural 
selection. 

3. Wild type 
Drosophila fly 
has a long 
wings, red eyes 
and a gray body. 


that carries a 
gene that has 
undergone a 
mutation is also 
called mutant. 
2. Mutant is 
one that differs 
strikingly from 
normal genotype 
or phenotype of 
the same 
species. 

3. Mutant 
Drosophila fly 
has short 
(vestigial) 
wings, white 
eyes, and black 
body. 


2. Gene Pool: - 


1. All the genes/alleles found in a 


breeding 


population at a given time are 


called the 
gene pool. 


2. Itis the total genetic 


information 


encoded in the total genes in a 


breeding 


population existing at a given 


time. 


3. Alleles are like beans in a bean 


bag. The 


entire bean bag full of beans is 


the gene 


pool of the population. 
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4. Asample population of 100 
diploid 

plants, some of which bear red 
flowers 

while others bearing white 
flowers, has 

a sum total of 200 of all 
different alleles 

(R or r) for flower color trait as 
its gene 

pool. 
3. A) Pea as Lucky Choice for 
Mendel: - 

Yes, Pea was a luckey choice 
for 

Mendle. Pea has seven pairs of 

homologous chromosomes. 
Mendel 

knew nothing about 
chromosomes. The 

traits he studied were confined 
to only 

four chromosomes. He 
reported 

independent assortment of 
those traits 

whose genes were either on 
different 

homologous, or were so far 
away from 

each other on the same 
chromosome that 

appeared to assort 
independendly due to 

crossing over. 
B) Happening if Mendel had 
Studied an 

Eigth Character: - 

If Mendel had studied eighth 
character 

whose alleles would have 
linked close to 

alleles of one of the seven 
characters 

and would not assort 
independently. 


4. A) Test Cross: - 
1. Test cross is a mating in which 
an 

individual showing a dominant 
genotype 

is crossed with an individual 
showing its 

recessive phenotype. 
2. Test cross finds out the 
homozygous or 

heterozygous nature of the 
genotype. 
B) Why Mendel Deviced Test 
Cross: - 

Mendel devised the test cross 
to test the 

genotype of an individual 
showing a 

dominant phenotype and 
established 

true-breeding lines or varities 
for each 

trait. 
5. A) If Segregation Would 
Not Occur: - 

If alleles of a pair do not 
segregate at 

meiosis, it would lead to 
abnormal 

separation of alleles in 
gametes. Some 

gametes would have both 
alleles, other 

would have neither of both. 
B) Effect On Purity of Gamete: 

It would disturb the purity of 
gamete 

according to which each 
gamete receives 

only one of two alleles. 
6. Type of Combination 
Missing If the 

Allele Do Not Assort 
Independently: - 
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If the alleles do not assort 
independently, 

recombinant individual is 
missing in the 

progeny. 
7. Why Each Gamete Has 
Equal Chance 

of Getting One or the Other 
Allele of a 

Pair: - 

Each gamete has equal chance 
of getting 

one or the other allele of a pair 
because 

of random separation of 
chromosomes, 

hence alleles at meiosis. 
8. Is Nature of Recessive Gene 
Modified: 

No, the dominant allele does 
not modify 

the nature of its recessive 
partner. It just 

masks the expression of 
recessive gene 

in its presence. The recessive 
expresses 

itself equally well in 
homozygous 

condition. 
9. The Type of Traits That Can 
Assort 

Independently: - 

Those traits can assort 
indepentenlty 

whose alleles are residing non- 

homologous chromosomes. 
10. Blood Genotype of a Person 
Remains 

Constant Throughout Life: - 

Blood group phenotype of a 
person 

remains constant because 
alleles 

controlling blood group start 
their 


expression at early embryonic 
stage and 

keep on expressing themselves 
till death. 
11. Universal Blood Donor: - 

Blood group O are used as 
donor for O 

recipient exclusively. It can 
also be 

used as donor for small 
transfusions to 

A, B and AB recipients because 
donor’s 

antibodies are quickly 
absorbed by other 

tissues or greatly diluted in the 

recipient’s blood stream. 
Hence O blood 

group individuals are called 
universal 

donors. 
12. Protection of Baby Against 
Rh- 

Incompatbility: - 
1. Baby can be protected against 
Rh- 

incompatibility by giving her 
mother an 

injection of Rh antiserum 
during early 

pregnancy and immediately 
after birth. 

The Rh—antibodies in Rh 
antiserum 

will destroy Rh+ RBC of the 
fetus 

before they stimulate 
production of 

maternal anti—Rh antibodies. 
The 

injected antiserum disappears 
before the 

next pregnancy. 
2. Sometimes a mild ABO 
incompatibility 


420|Page 


protects the baby against a 
more severe 

Rh—incompatibility. If O- 
mother 

conceives A+ or B+ baby, any 
fetal A or 

B type RBC entering the 
mother’s blood 

aquickly destroyed by her anti 
-A or 

ant—B antibodies, before she 
can form 

anti—Rh antibodies. 


13. Multifactorial Inheritance: - 
1. Itis polygenic inheritance with 


environmental influence. 
2. Blood pressure is an example 
of 

multifactorial trait. Blood 
pressure is 

influenced by environment 
factors such 

as diet, stress and tension. 
3. Diabetes mellitus is an other 
example of 

multifactorial inheritance 
which is 

inherited by seveal genes and 
is 

influenced by environment. 
14. MODY: - 
1. MODY means maturity onset 
diabetes of 

the young. 
2. Itis the form of diabetes 
mellitus type II 

which is developed before 25 
years of 

age. 
3. About 2% -5 % of type II 
diabetics 

develop MODY. 
4. MODY can be inherited as an 
autosomal 

dominant trait. 


5. About 50 % of cases of MODY 
are 

caused by mutation in 
glycokinase gene. 

Glycokinase enzyme usually 
converts 

glucose to glucose-6-phosphate 
in 

pancreas. 
6. MODY can also be caused by 
mutations 

in any any of the four genes 
which 

encode transcription factors 
involved in 

pancreatic development and 
insulin 

regulation. 
15. Child IQ: - 

Yes, a child can have more 
intelligence 

(IQ score) than his parents 
because 

intelligence is controlled by 
polygene 

which can be improved by 
environment. 


II) From Punjab Boards: 


LAHORE BOARD 
Questions _ 


1. What is gene pool? 
(Lahore 
Board-2008-A) 
2. Define epistasis. 
(Lahore 
Board-2008-A) 
3. Define sex-influenced trait. 
(Lahore 
Board-2008-A) 
4. Define crossing over. 
(Lahore 
Board-2008-A) 
5. Define co-dominance. 
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(Lahore 
Board-2008-A) 
6. What is product rule? 
(Lahore 
Board-2008-A) 
7. What is test cross? 
(Lahore 
Board-2008-A) 
8. What is Mody? 
(Lahore 
Board-2008-A) 
9. What is sex influenced trait? 
(Lahore 
Board-2009-A) 
10. What is test cross? Why did 
Menedel 
advise this cross? 
(Lahore 
Board-2009-A) 
11. Compare between epistasis 
and 
pleiotropy. (L.B-2010) 
(Lahore 
Board-2010-A) 
12. The value of parental 
combinations of 
two linked gene AB and ab is 
40, 40 
and of recombinant genes Ab 
and aB is 
10, 10 respectively. Find 
recombination 
frequency. 
(Lahore 
Board-2010-A) 
13. Differentiate between 
autosome and 
sex chromosome. 
(Lahore 
Board-2011-A) 
14. What is test cross? 
(Lahore 
Board-2011-A) 
15. Differentiate between 
homozygous and 
heterozygous. 


(Lahore 
Board-2011-A) 
16. Define recombination 
frequency. Give its 
importance. 
(Lahore Board-Group-I- 
2012-A) 
17. Define linkage groups by giving 
example. 
(Lahore Board-Group-I- 
2012-A) 
18. How does ABO incompatibility 
protect 
the developing baby against Rh- 
incompatibility? 
(Lahore Board-Group-I- 
2012-A) 
19. Differentiate between 
dominance and 
epistasis. 
(Lahore Board-Group- 
II-2012-A) 
20. What is test cross? Give 
example. 
(Lahore Board-Group- 
II-2012-A) 
21. Give the concept of 
incomplete 
dominance and codominance. 
(Lahore Board-Group- 
II-2012-A) 
22. What is pleiotropy and its 
example? 
(Lahore Board-Group-I- 
2013-A) 
23. What are linkage groups and 
give their 
number in human beings? 
(Lahore Board-Group-I- 
2013-A) 
24. What are compound sex 
chromosomes and their 
example? 
(Lahore Board-Group-I- 
2013-A) 
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25. What is Epistasis? Explain it 
with 
example of Bombay 

Phenotype. 

(Lahore Board-Group-I- 
2013-A) 
26. What is test cross? Give its 
uses. 

(Lahore Board-Group- 
II-2013-A) 
27. What are sex limited traits? 

(Lahore Board-Group- 
II-2013-A) 
28. Define crossing over. What is 
its 

impotantce? 

(Lahore Board-Group- 
II-2013-A) 
29. Compare monohybrid with 
dihybrid. 

(Lahore Board-New Scheme- 

Group-I) 


(2014-A) 
30. Differentiate between 
homozygous and 
heterozygous. 
(Lahore Board-New Scheme- 
Group-I) 


(2014-A) 
30. Differentiate between gene and 
gene 
pool. 
(Lahore Board-New Scheme- 
Group-I) 


(2014-A) 
31. Define True Breeding. 

(Lahore Board-New Scheme- 
Group-II) 


(2014-A) 
32. Compare allele with multiple 
alleles. 


(Lahore Board-New Scheme- 
Group-II) 


(2014-A) 
33. Differentiate between 
phenotype and 
genotype. 
(Lahore Board-New Scheme- 
Group-II) 


(2014-A) 
Answers 
1. Gene Pool: - 

See Exercise Chapter No: 22 
Answer 

No: 2 
2. Epistasis: - 
1. Epistasis is a gene interaction 
in which 

an effect caused by a gene at 
one locus 

interferes with or hides the 
effect caused 

by another gene at another 
locus. 
2. Epistasis literally means 
standing top of. 

It is interaction between two 
non-allelic 

genes in which one of them 
modifies 

phenotypic expression of the 
other. 
3. The expression of ABO blood 
type 

antigens by I“ or I? gene 
depends upon 

presence of another gene H. 
4. ABO locus is on chromosomes 
9 while 

H locus is on chromosome 19. 
5. Allele I* produces antigen A 
while allele 

I® produces antigen B. Antigen 
Aor 
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antigen B or both are 
expressed only 

when sugar produced by HH or 
Hh 

genotype is inserted onto the 
precursor 

glycoprotein on the surface of 
RBC. 
6. Antigen A or B or both are not 
expressed 

in the person who has hh 
genotype 

because this genoype does not 
produce 

any sugar, hence hh 
inidividuals lack the 

site of attachment for antigen 
A or 

Antigen B or both on RBC. 
Such 

individuals are phenotypically 
like O but 

are not genotypically O. Their 
phenotype 

is called Bombay phenotype. 
3. Sex-influenced Trait: - 
1. Itis a genetic trait that is 
expressed 

differentally in males and 
femlaes. 
2. It occurs between males and 
females 

but it is more common in one 
Sex. 
3. Itis controlled by an allele that 
is 

expressed as dominant in one 
sex but 

recessive in other. This 
difference in 

expression is due to hormonal 
difference 

between the sexes. 
3. For example, pattern bladness 
is a Sex- 


influenced trait. Many more 
men than 

women are bald. It is is 
inherited as an 

autosomal dominant trait in 
males but as 

an autosomal recessive trait in 
females. 

A heterozygous male is bald 
buta 

heterozygous female is not. A 
woman 

can be bald only when she is 

homozygous recessive. 
4. Crossing Over: - 
1. Crossing over is an exchange 
of 

segments between non-sister 
chromatids 

of homologous chromosomes 
during 

meiosis. 
2. Exchange of chromosome 
segments 

logically means exchange of 
DNA i.e. 

genes or alleles. 
3. During meiosis, homologous 

chromosomes pair up 
lengthwise, point 

to point and locus to locus in a 
process 

termed synapsis. 
4. Chiasmata are formed at many 
places 

between non-sister chromatids 
of 

homologous chromosomes. 
5. Crossing over occurs at four 
strand stage 

between non-sister chromatids. 
During 

crossing over the chromatids 
break at 

various points and may rejoin 
with the 


424|Page 


chromatid from their 
homologous 


partner. As a result, portions of 


maternal 

chromatids become attached to 
paternal 

chromatids and vice versa. 
6. After crossing over, 
homologous 

chromosomes separate by 
opening up 

chismata. Sister chromatids 
also separate 

and each becomes an 
independent 

chromosome to move singly in 
each of 

the four haploid gametes. 
6. For example, one homologue 
carries ‘A’ 

and ‘B’ genes and other 
homologue has 

‘a’ with ‘b’. Allele ‘a’ cross over 
to 

homologue containing ‘A’; and 
allele 

‘B’ comes on homologue of ‘a’. 
At the 

end of meiosis following four 
types of 

gametes are formed: 
i. Gamete containing chromatid 
with ‘A’ 

and ‘B’ alleles (a prental type). 
ii. Gamete containing chromatid 
with ‘a’ 

and ‘b’ alleles (a prental type). 
iii. Gamete containing chromatid 
with ‘A’ 

and ‘b’ alleles (a recombinant). 
iv. Gamete containing chromatid 
with ‘a’ 

and ‘B’ alleles (a recombinant). 
5. Co-dominance: - 
1. Co-dominance is a condition in 
which 


two different alleles of a 
particular gene 

on a locus are expressed 
together ina 

heterozygote. 
2. Different alleles of a gene that 
are both 

expressed in a heterozygous 
condition 

are called codominant. 
3. For example, if allele Ai 


produces 

substance X and allele A, 
produces 

substance Y, e.g., 

Allele A, ---------------- Substance 
XxX 

Allele A: ---------------- Substance 
Y 


Co-dominance occurs when 
both the 

alleles express independently 
in 

heterozygote (A:, Az) and form 
their 

respective products X and Y. 
The co- 

dominant heterozygote would 
have both 

substances at the same time. 
4. ABO blood groups provides an 
example 

of codominance. In the ABO 
system, 

there are four phenotypic 
blood groups, 

A, B, AB and O controlled by 
three 

alleles I‘, I® and i. I produces 
antigen 

A, I® produces antigen B while i 

produces no antigen. The 
alleles for 

blood groups A and B (i.e. I* 
and I?) are 
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codominant. If a person 
inherits alleles 

for blood group A and group B 
(i.e. IA 

and I®), his or her red blood 
cells will 

carry both antigen A and 
antigen B. 
6. Product Rule: - 
1. When two independent events 
are 

occurring simultaneously like 
in 

Dihybrid cross, the ratio of 
each joint 

phenotypic combination can be 
obtained 

by multiplying the probabilities 
of 

individual phenotypes. It is 
called 

product rule. 
2. The joint probability that both 
of the 

independent events will occur 

simultaneously, is equal to the 
product 

of individual probabilities of 
each event. 
3. For example, in a cross 
between two 

triats e. g. seed shape and seed 
color the 

F2 results between two 
separate 

monhybrid crosses are listed 


ib The chance of round seeds = % 
The chance of wrinled seeds = 


2. The chance of yellow seeds = 
The chance of green seeds = %4 


By using product rule, we 
know that: 


The chance of round and 
yellow seeds = 

%yx Va =9/16 

The chance of round and green 
seeds = 

wXYW= 3/16 

The chance of wrinkled and 
yellow 

seeds = % = % = 3/16 

The chance of wrinkled green 
seeds = VY 

x Ys = 1/16 
7. Test Cross: - 
1. The crossing of dominant 
individuals 

with their homozygous 
recessives, to 

determine wether they are 
homozygous 

or heterozygous, is known as 
Test cross. 
2. Offspring that show the 
dominant 

character are alike 
phenotypically but 

may be either homozygous or 

heterozygous for that 
character. To 

determine their genotype test 
cross is 

used. 
3. Ifthe phenotyically dominant 
individual 

in a test cross happens to be 

homozygous, the phenotypes of 

offspring will be all dominant. 
4. If the phenotypic dominant 
individual in 

a test cross happens to be 
heterozygous, 

the phenotypic ratio among 
progeny will 

be % dominant and ¥2 
recessive. 
8. MODY: - 
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See Exercise Chapter No: 22 


Answer 
No: 14 


9. Sex Influenced Trait: - 
See Lahore Board Answer No: 


3 


10. Test Cross: - 


See Exercise Chapter No: 22 


Answer 
No: 4 


11. Comparison between 


Epistasis and 


Pleiotropy: - 

Epistasis Pleiotropy 
1. Itis the 1. Pleiotropy is 
interaction the ability of 
between single gene on 
different genes__| single locus to 
occupying have multiple 
different loci. affects. 
2. Hgene 2. White eye 
whose locus is gene in 
on chromosome | Drosophila also 
number 19 affects the 


interferes the 
expression of 
alleles I‘ or I? 
for ABO blood 
group whose 
locus is on 
chromosome 
number 9. 


shape of sperm 
storing organs 
(spermathecae). 


12. Activity: - 


When the value of parental 


combinations 


of two linked gene AB and ab is 


40, 40 


and of recombinant genes Ab 


and aB is 


10, 10 respectively, then the 
recombination frequency can 


calculated as: 
Parental types = 40 + 40 = 80 
Recombinant types = 10 + 10 


oe 


20 


Recombinant types xX 


100 
Sum of all combinations 
20 X 
100 
40+ 40 +10+ 10 
20 X100= 20% 
100 
Result: 


Recombination frequency is 20 
% 
13. Differences between 
Autosome and 
Sex Chromosome: - 
See Exercise Chapter No: 22 
Answer 
No: 1 (c) 
14. Test Cross: - 
See Lahore Board Answer No: 
7 
15. Differences between 
Homozygous 
and Heterozygous: - 
See Exercise Chapter No: 22 
Answer 
No: 1 (b) 
16. A) Recombination 
Frequency: - 
1. Itis the proportion of 
recombinant types 
between two gene pairs as 
compared to 
sum of all combinations and is 
given by: 
Recombinant types X 
100 
Sum of all combinations 
2. Recombination frequencies 
between two 
linked can be calculated by 
backcrossing 
the heterozygote to a 
homozygous double 
recessive. 
3. Recombination frequency is 
directly 
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proportional to the distance 
between the 

linked gene loci. Lower the 

recombination frequency, 
closer together 

the genes. 

B) Importance of 
Recombination 

Frequency: - 

The recombination frequency 
can be 

used to map the relative 
positions of 

genes on chromosome. 

If 1% of recombination 
frequency is 

equal to 1 unit map distance, 
the two 

linked genes A and B witha 
20% 

recombination frequency must 
be 20 

map units apart. 

17. A) Linkage Groups: - 
1. Achromosome carries its linked 
genes in 

block in the form of a linkage 
group. 

2. The number of linkage groups 
corresponds to the homologous 
pairs of 

chrmosomes. 

B) Example: - 

Man has 23 linkage groups. 
18. ABO Incompatibility 
Protecting 

the Developing Baby Against 
Rh- 

Incompatibility: - 

ABO incompatibility protects 
the 

developing baby against Rh- 

incompatibility because fetal A 
or B 

type RBC, entering the 
mother’s blood 


aquickly destroyed by her anti 
-A or 

ant—B antibodies, before she 
can form 

anti—Rh antibodies. This only 
happens 

when O- mother conceives A+ 
or B+ 

baby. 
19. Differences between 
Dominance and 

Epistasis: - 

See Exercise Chapter No: 22 
Answer 

No: 1 (i) 
20. A) Test Cross: - 

Test cross is the way of 
determining 

genotype of an organism by 
crossing it 

with a homozygous recessive. 
B) Example: - 
1. A phenotypically round seed 
could be 

homozygous (RR) or 
heterozygous (Rr). 
2. In the test cross, round seed 
plant with 

unknown genotype is crossed 
with a 

know homozygous recessive, rr 

(wrinkled). The plant with 
wrinkled 

seeds will produce gametes 
with only the 

recessive r allele. 
3. Around homozygote, RR, will 
produce 

only R gametes. Thus, if the 
plant is RR, 

all the offspring from the test 
cross will 

be round heterozygotes, Rr. 
4. Half the gametes from a round 
seeded 
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Rr, plant would carry the R 
allele and 

half would have the r allele. 
Thus, if 

plant with round seed is Rr, 
half of the 

offspring from the test cross 
will, on 

average, be wrinkled 
homozygotes, rr, 

and half will be round 
heterozygotes, Rr. 21. A) 
Incomplete Dominance: - 
1. When the phenotypes of the 

heterozygote is intermediate 
between 

phenotypes of two 
homozygotes, it is 

called incomplete or partial 

dominance. 
2. Red and white colors of flowers 
in 

Japanese four-O’ clock plants 

(Mirabulus jalapa) are 
determined by 

alleles Riand R2 respectively. 
When both 

these alleles are together 
(Ri R2) ina 

heterozygote, a pink flower 

(intermediate between red and 
white) is 

produced. 
B) Codominance: - 
1. Itis the phenomenon of 
inheritance in 

which both alleles of a 
contrasting 

character are dominant and 
express 

themselves in heterozygous 
individual 

neither masking the effect of 
each other. 
2. Incase of MN blood group, the 
allele L™ 


produces M antigen on RBC 
and LN 

produces N antigen. When 
both these 

alleles are together (L™“ and LY) 
ina 

heterozygote, both M anN 
antigens are 

produced. 
22. A) Pleiotropy: - 
1. When a single gene affects two 
or more 

traits, the phenomenon is called 

pleiotropy. 
2. Agene with a multiple 
phenotypic effect 

is called pleiotropic. 
B) Example of Pleiotropy: - 

Genes that affect growth rate in 
humans 

also influence both weight and 
height. 
23. A) Linkage Groups: - 
1. Linkage group is a block 
(group) of 

genes whose loci happen to 
lie close 

to one another in the same 
pair of 

homologous chromosomes. 
2. In the linkage group, genes 
are 

arranged in a linear disorder 
on each 

chromosome. 
3. The number of linkage groups 

corresponds to the homologous 
pairs of 

chrmosomes. 
B) Number of Linkage Groups 
in 

Human Beings: - 

The number of linkage groups 
in human 

being is 23. 
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24. A) Compound Sex 
Chromosomes: - 

Compound sex chromosomes 
isa 

single sex determining group 
of 

chromosomes with many X or 
Y or 

XY chromosomes of more 
than one 

kind. 
B) Example of Compound 

Chromosomes: - 

The round worm, Ascaris 
incurve, 

has compound sex 
chromosomes 

which vary in large numbers 
in males 

and females. 
a. Female of Ascaris incurve 
has 42 

chromosomes in the form of 
8 pairs 

of compound X along with 13 
pairs 

of autosomes (16+26). 
b. The male of Ascaris incurve 
has 35 

chromosomes comprising 8X 
plus 

one Y along with 13 pairs of 

autosomes (8+1+26). 
25. A) Epistasis: - 

Epistasis is the blocking of 
the 

expression of a gene at one 
locus by 

a gene at another locus. 
B) Example of Bombay 
Phenotype: - 
1. The expression of ABO blood 
type 

antigens by I* or I? gene 
depends upon 

presence of another gene H. 


2. ABO locus is on chromosomes 
9 while 

H locus is on chromosome 19. 
3. Allele I“ produces antigen A 
while allele 

I® produces antigen B. Antigen 
A or 

antigen B or both are 
expressed only 

when sugar produced by HH or 
Hh 

genotype is inserted onto the 
precursor 

glycoprotein on the surface of 
RBC. 
4. Antigen A or B or both are not 
expressed 

in the person who has hh 
genotype 

because this genoype does not 
produce 

any sugar, hence hh 
inidividuals lack the 

site of attachment for antigen 
A or 

Antigen B or both on RBC. 
Such 

individuals are phenotypically 
like O but 

are not genotypically O. Their 
phenotype 

is called Bombay phenotype. 
26. A) Test Cross: - 

Test cross is the cross between 
an 

organism of unknown genotype 
with a 

recessive homozygote. 
B) Uses of Test Cross: - 

It is used to find out the 
homozygous or 

heterozygous nature of the 
genotype. 
27. Sex Limited Traits: - 
1. Itis a trait that is limited to 
only one sex 
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due to anatomical differences. 

2. It affects a structure or 

function of the 
body present in only males or 

only 
females. 

3. Sex-limited traits may be 

controlled by 
sex-linked or autosomal genes. 
Examples: - 

a. Milk production in cattle is sex- 

limited 
trait. Genes for milk yield ina 

dairy 
cattle affect only cows. 
b. Bread growth in humans is 
limited to 
men. A woman does not grow 
beard 

herself but she can pass the 
genes 

specifying heavy beard growth 
to her 

sons. 

28. A) Crossing Over: - 
Crossing over is an exchange of 
segments between non-sister 

chromatids 
of homologous chromosomes 

during 
meiosis. 

B) Importance of Crossing 

Over: - 

Crossing over produces genetic 
variations among offsring. 
Genetic 
variations lead to tremendous 
variations 
in their traits. Variations 
provide raw 

material for evolution by letting 
them 

adapt successfully to the 
changing 

environment. 


29. Comparison of Monohybrid 
with 

Dihybrid: - 

See Exercise Chaper No: 22 
Answer 

No: 1 (h) 
30. Differences between 
Homozygous and 

Heterozygous: - 

See Exercise Chapter No: 22 
Answer 


No: 1 (b ) 
30. Differences between Gene 
and Gene 
Pool: - 
Gene Gene Pool 


It is basic unit All the genes 
of heredity and | ina population 
has informations | are collectively 
needed to code | called gene 
fora pool. 
polypeptide. 


31. True Breeding: - 
1. A true breeding variety is one 
which, 

upon self-fertilization, always 
produces 

offspring identical to the 
parents. 
2. Itis an alternative term for 
homozygous. 

Examples: - 
a. A true-breeding “round” seed 
plant 

produces only “round” seeds. 
b. A true-breeding wrinkled seed 
plant 

produces only wrinkled seeds. 
32. Comparison of Allele with 
Multiple 

Alleles: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (d) 
33. Differences between 
Penotype and 
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Genotype: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (a) 


GUJRANWALA BOARD 
Questions _ 


1. What is polygenic traits? 
(Gujranwala 
Board-2008-A) 
2. What is SRY gene? 
(Gujranwala 
Board-2008-A) 
3. What is MODY? 
(Gujranwala 
Board-2008-A) 
4. Differentiate between dominant 
and 
recessive trait. 
(Gujranwala 
Board-2008-A) 
5. Differentiate between 
homozygous and 
hemizygous. 
(Gujranwala 
Board-2008-A) 6. What is 
erythroblastosis foetalis? 
(Gujranwala 
Board-2008-A) 
7. Differentiate between 
incomplete 
dominance and codominance. 
(Gujranwala Board- 
2009-A) 8. How can ABO- 
incompatibility 
protect the baby against Rh 
incompatibility? 
(Gujranwala 
Board-2009-A) 9. Define the 
law of independent 
assortment. ( G.B-2010) 
(Gujranwala 
Board-2010-A) 
10. Compare sex limited and sex 
influenced traits. 


(Gujranwala 
Board-2010-A) 
11. What is a test cross? 
(Gujranwala 
Board-2011-A) 
12. Discuss over dominance. 
(Gujranwala 
Board-2011-A) 
13. Compare homozygous and 
heterozygous. 
(Gujranwala 
Board-2011-A) 
14. Define Mendel’s law of 
independent 
assortment. 
(Gujranwala 
Board-2012-A) 
15. Differentiate between phenotype 
and 
genotype. 
(Gujranwala 
Board-2012-A) 
16. What is MODY? Write its 
causes. 
(Gujranwala 
Board-2012-A) 
17. Define product rule. 
(Gujranwala 
Board-2013-A) 
18. In Birds the female is 
heterogenic. How? 
(Gujranwala 
Board-2013-A) 
21. How blood pressure is a 
multifactorial 
trait? 
(Gujranwala 
Board-2013-A) 
22. What is product rule? 
(Gujranwala Board-New 
Scheme) 


(2014-A) 
23. What are polygenic traits? Give 
examples. 
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(Gujranwala Board-New 
Scheme) 


(2014-A) 
Answers 
1. Polygenic Traits: - 
1. A polygenic trait is encoded by 
alleles of 

two or more different gene 
pairs found at 

different loci, all influencing 
the same 

trait in an additive way. 
2. The genes controlling 
polygenic traits 

are called polygenes. 
3. Polygenic traits vary in degree, 
or 

quantitatively, hence are 
known as 

continuously varying or 
quantitative 

traits. 
4. Polygenic traits are 
multifactorial traits 

because they are controlled by 
more than 

one pair of alleles and are 
influenced by 

the environment. 
5. Examples: - 

Human height, blood clotting 
time, 

blood pressure, intelligence, 
skin color, 

wheat grain color etc. 


2. SRY Gene: - 
1. SRY stands for “Sex 
determining 


regions of Y”. 
2. SRY is the male determining 
gene. 
3. Itis located at tip of short arm 
of Y- 

chromosome. 


3. MODY: - 

See Exrcise Chapter No: 22 
Answer 

No: 14 
4. Differences between 
Dominant and 

Recessive Trait: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (1) 
5. Differences between 
Homozygous and 

Hemizygous: - 


Homozygous Hemizygous 


1. Homozygous |1. Hemizygous 


is a condition in | is a condtition in 
which a pair of | which only one 
identical alleles | allele fora 

for a particular | particular gene 


gene locus is locus is present. 
present. 2. The term 
2. The term hemizygous is 


homozygous is applied for only 


applied for one allele 
identical alleles | present on X 
of a gene chromosome in 
present on male. A human 


homologous pair | male is 
of autosomes or | hemizygous for 


a pair of X all X-linked 

chromosomes genes because 

(i.e XX) in its Y 

femlaes. chromosome 
lacks such 
genes. 


6. Erythroblastosis Foetalis: 
1. Erythroblastosis foetalis is a 
disease of 

newborn in which so many 
fetal red 

blood cells are destroyed that 
fetus may 

die. 
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2. This condition arises when 
mother Rh 

antibodies invade the fetus and 
start 

hemolysis (breakdown / 
bursting) of red 

blood cells of fetus. As this 
destruction 

continues, the fetus becomes 
anemic. 

The anemic fetus starts to 
release many 

immature erythroblasts into his 
blood 

stream. 
3. This condition leads to 
abortion or still 

birth. Even if pregnancy 
continues, the 

spleen or liver of the fetus 
sewll as they 

rapidly produce RBC. The 
breakdown 

product of RBC called biluribin 
also 

accumulates in the fetus. 
Biluribin 

damages his brain cells and 
turns his 

skin and whites of the eyes 
yellow. This 

condition is jaundice. So the 
baby if born 

alive, suffer from severe 
hemolytic 

anemia and jaundice. 
7. Differences between 
Incomplete 

Dominance and 
Codominance: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (e) 
8. ABO-Incompatibility 
Protecting 


Baby against Rh 
Incompatibility: - 

See Lahore Board Answer No: 
8 
9. Law of Independent 
Assortment: 
1. It sates that: 

“When two contrasting pairs of 
traits are 

followed in the same cross, 
their alleles 

assort independently into 
gametes”. 
2. According to law of 
independent 

assortment, alleles of one pair 
inherit 

independently of the other 
pair. The 

distribution of alleles of one 
trait into 

gamete has no influence on the 

distribution of alleles of the 
other trait. 
3. For example, when 
homozygous 

dominant round and yellow 
seed plant is 

crossed with homozygous 
recessive 

wrinkled and green seed plant, 
the 

chance for a plant to be round 
or 

wrinkled is independent of its 
chance of 

being yellow or green. 
4. The two traits, whose genes 
are either 

present on different 
homologous 

chromosomes or far away from 
each 

other on the same 
chromosome, appear 


434 |Page 


to assort independently due to 
crossing 

over. 
10. Comparison of Sex 
Limited and 

Sex Influenced Traits: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (k) 
11. Test Cross: - 

See Lahore Board Answer No: 
Z 
12. Over Dominance: - 
1. Itis the dominance relation in 
which the 

over dominant heterozygote 
exceeds in 

quantity the phenotypic 
expression of 

both the homozygotes. 
2. For example, in fruit fly 
Drosophila the 

heterozygote (w*/w) has more 
quantity 

of fluorescent pigments in eyes 
than wild 

(w+/w) or white eye (w/w). 
13. Comparison of Homozygous 
and 

Heterozygous: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (b) 
14. Mendel’s law of 
independent 

Assortment: - 

See Gujranwala Board Answer 
No: 9 
15. Differences between 
Phenotype and 

Genotype: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (a) 
16. A) MODY: - 


1. MODY means maturity onset 
diabetes of 

the young. 
2. It is the form of diabetes 
mellitus type II 

which is developed before 25 
years of 

age. 
3. About 2 % -5 % of type II 
diabetics 

develop MODY. 
4. MODY can be inherited as an 
autosomal 

dominant trait. 
B) Causes of MODY: - 
1. About 50 % of cases of MODY 
are 

caused by mutation in 
glycokinase gene. 

Glycokinase enzyme usually 
converts 

glucose to glucose-6-phosphate 
in 

pancreas. 
2. MODY can also be caused by 
mutations 

in any any of the four genes 
which 

encode transcription factors 
involved in 

pancreatic development and 
insulin 

regulation. 
17. Product Rule: - 

See Lahore Board Answer No: 
6 
18. Female is Heterogametic in 
Birds: - 

In Birds, the female is 
heterogametic 

because it produces two kinds 
of eggs Z 

and W in equal distribution. 
19. Blood Pressure, a 
Multifactorial 

Trait: - 
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Blood pressure is a 
multifactorial trait 

because it is controlled by 
genes and is 

also influenced by 
environmental factors 

such as diet, stress and 
tension. 
20. Product Rule: - 

See Lahore Board Answer No: 
6 
21. A) Polygenic Traits: - 

Polygenic traits are 
quantitative 

characters that are influenced 
by 

multiple (more than two) 
genes, each 

having a small additive 
function. Or 

It is the trait which is 
controlled by 

several allelic pairs, each 
dominant 

allele contributes to the 
phenotype in 

additive manner. 
B) Examples Polygenic Traits: - 
1. Human skin color is a 
polygenic trait 

which is controlled by three to 
six gene 

pairs. 
2. Human height is a more 
complex 

polygenic trait. This trait is 
controlled by 

many pairs of gene at different 
loci. 


MULTAN BOARD 
Questions _ 


1. State Mendel’s law of 
Independent 
Assortment. 


(Multan 
Board-2008-A) 
2. What do you about Bombay 
henotype? 
(Multan 
Board-2008-A) 
3. What is gene pool? 
(Multan 
Board-2008-S) 
4. What is test cross? Give its 
significance. 
(Multan 
Board-2009-A) 
5. Define Epistasis and 
Pleiotropy. 
(Multan 
Board-2009-A) 
6. What is the difference between 
Alleles 
and Multiple Alleles? 
(Multan 
Board-2009-S) 
7. What is crossing over? How 
many types 
of gametes are produced? 
(Multan 
Board-2009-S) 
8. Differentiate between complete 
and 
incomplete dominance. 
(Multan 
Board-2009-S) 
9. Write down the significance of 
Test 
Cross. 
(Multan 
Board-2010-A) 
10. What is Gene Linkage? 
(Multan 
Board-2010-A) 
11. Differentiate between 
Incomlete 
Dominance and Codominance. 
(Multan 
Board-2010-S) 
12. Explain test cross. 
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(Multan 
Board-2010-S) 
13. Explain Genic System for 
determination 
of sex. 
(Multan 
Board-2011-A) 
14. Differentiate between Sex 
limited and 
Sex influenced Trait. 
(Multan 
Board-2011-A) 
15. Define Linkage and give its one 
disadvantage. 
(Multan 
Board-2011-A) 
16. What is Test Cross? Give its 
significance. 
(Multan 
Board-2011-S) 
17. Differentiate between 
Monohybrid 
individual and Dihybrid 
individual. 
(Multan 
Board-2011-S) 
18. Define Crossing over. Give its 
significance. 
(Multan 
Board-2011-S) 
19. What are Multiple Alleles? 
(M.B 2012) 
(Multan 
Board-2012-A) 
20. Differentiate between 
Genotype and 
Phenotype. 
(Multan 
Board-2012-A) 
21. Compare between Epistasis 
and 
Pleiotropy. 
(Multan 
Board-2012-A) 
22. Define test cross and give its 
significance. 


(Multan 
Board-2012-S) 
23. Write a note on over 
dominance. Give 
example. 
(Multan 
Board-2012-S) 
24. What is beanbag genetics? 
Explain. 
(Multan 
Board-2012-S) 
25. What are Sex influenced traits? 
Give 
example. 
(Multan 
Board-2013-A) 
26. Differentiate between 
Tritanopia and 
Deuternanopia. 
(Multan 
Board-2013-A) 
27. Differentiate between 
Genotype and 
Phenotype. 
(Multan Board-Old Scheme- 
2014-A) 
28. Differentiate between Sex 
Limited and 
Sex Influenced Traits. (M.B 
2014) 
(Multan Board-Old Scheme- 
2014-A) 
29. How can ABO incompatibility 
protect 
the body against Rh 
incompatibility? 
(Multan Board-Old Scheme- 
2014-A) 
30. What is meant by Incomplete 
Dominance? 
(Multan Board-New Scheme- 
2014-A) 
31. What is Erythroblastosis 
Foetalis? 
(Multan Board-New Scheme- 
2014-A) 
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32. What is Hypophosphatemic 
Rickets? 

(Multan Board-New Scheme- 
2014-A) 


Answers 
1. Mendel’s Law of 
Independent 

Assortment: - 

See Gujranwala Board Answer 
No: 9 
2. Bombay Phenotype: - 
1. The persons, whose blood 
group is like 

O because tests show no 
antigens A or B 

on their RBC but they are not 
genetically 

O and their parents have 
contributed 

alleles I‘ or I? or both, are 
called 

Bombay phenotypes. 
2. Bombay phenotype arises 
when the 

person lacks glucose (that is 
not 

produced by hh genotype) 
necessary for 

attachement of antigens A or B 
or both 

produced by I‘ or I? or both on 
RBC. 
3. Gene Pool: - 

See Exercise Chapter No: 22 
Answer 

No: 2 
4. A) Test Cross: - 

Test cross is the cross between 
an 

organism of unknown genotype 
with a 

recessive homozygote. 
B) Significance of Test Cross: - 

It is used to find out the 
homozygous or 


heterozygous nature of the 
genotype. 
5. A) Epistasis: - 

Epistasis is a type of gene 
interaction in 

which the presence of certain 
alleles of 

one locus can prevent or mask 
the 

expression of alleles of a 
different locus. 
B) Pleiotropy: - 

Pleiotropy is the inheritance 
patteren in 

which one gene affects many 
phenotypic 

characteristics of an individual. 
6. Difference between Alleles 
and 

Multiple Alleles: - 

See Exercise Chapter No: 22 
Answer 

No: 1 (d) 
7. A) Crossing Over: - 

The exchange of chromosomal 
material 

between two non-sister 
chromatids 

during meiosis is called 
Crossing over. 
B) How Many Types of 
Gametes 

Produced: - 

Four types of gametes are 
produced after 

crossing over. Two gametes 
contain 

chromatids with parental 
combinations 

and two gametes contain 
chromatids 

with recombinants. 
8. Differences between 
Complete and 

Incomplete Dominance: - 
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See Exrcise Chapter No: 22 
Answer 
No: 1 (e) 


9. Significance of Test Cross: - 


Offspring that show the 
dominant 

character are alike 
phenotypically but 

may be either homozygous or 

heterozygous for that 
character. To 

determine their genotype test 
cross is 

used. It helps in determining 
the 


homozygosity or heterozygosity 


of the 
dominant parent. 

10. Gene Linkage: - 

1. The phenomenon of staying 

together of 
all the genes of a chromosome 

is called 
gene linkage. 

2. Gene linkage is a physical 

relationship 
between genes. 

3. All the genes on the same 

chromosome 
are linked to one another and 

form a 
linkage group. 

4. The number of linkage groups 
corresponds to the number of 
homologous pairs of 

chromosomes. Man 
has 23 linkage group groups. 

5. Linked genes whose loci are 

close to 
each other do not obey 

Mendel’s law of 
independent assortment, 

because these 
can not assort independently 

during 
meiosis. 


6. Gene linkage minimizes the 
chances of 

genetic recombination and 
variations 

among offspring. 
7. Genes for color blindness, 
hemophilia, 

gout etc. form one linkage 
group on 

human X-chromosome. 
8. Gene for sickle cell anemia, 
leukemia 

and albinism make another 
linkage 

group on human chromosome 
11. 
11. Differences between 
Incomplete 

Dominance and 
Codominance: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (e) 
12. Test Cross: - 
1. Cross fertilization of a 
phenotypically 

dominant individual with a 
homozygous 

recessive individual is called a 
test cross. 
2. It helps in determining the 
homozygosity 

or heterozygosity of the 
dominant 

parent. 
3. When dominant homozygous 
parent is 

crossed, all the offspring will 
be 

dominant. 

RR X «mr 
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4. But, when cross is between 


homozygous 
dominant with recessive, then 
half will 
be dominant and half recessive 
offsring 
are produced. 
Rr X ig 


13. Genic System for 
Determination 

of Sex: - 
1. Itis the system of sex 
determination in 

which sexes are specified by 
simple 

allelic differences at a small 
number of 

gene loci. 
2. aand a are two mating types 
(sexes) of 

yeast controlled by MAT a and 
MAT « 

alleles respectively. 
14. Differences between Sex 
limited and 

Sex influenced Trait: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (k) 
15. A) Linkage: - 
1. Linkage is the tendency for a 
group of 

genes located on the same 

chromosome to be linked 
together in 

successive generations. Or 


The occurrence of two or 
more genes 

on the same chromosome pair 
is called 

gene linkage. 
2. Genes on the same 
chromosome pair 

are said to be linked and form 
a 

linkage group. 
B) One Disadvantage of 
Linkage: - 

Gene linkage minimizes the 
chances of 

genetic recombination and 
variations 

among offspring. 
16. Test Cross and its 
Significance: - 

See Multan Board Answer No: 
4 
17. Differences between 
Monohybrid 

Individual and Dihybrid 
Individual: - 

See Exercise Chapter No: 22 
Answer 

No: 1 (h) 
18. Crossing Over and its 
Significance: - 

See Lahore Board Answer No: 
28 
19. Multiple Alleles: - 
1, Two or more alternative forms 
of a gene 

on single locus which arise by 
gene 

mutation are called multiple 
alleles. 
2. Multiple alleles may have 3 to 
as many 

as 300 alleles. 
3. All multiple alleles are 
produced by 

gene mutations. 
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4. Any two of these multiple 
alleles can be 

present in the genome of a 
diploid 

organism, but a haploid 
organism ora 

gamete can have just one of 
them in its 


genome. 
5. Example: - 

a. The ABO blood group is 
encoded by a 


single polymorphic gene I on 

chromosome 9 which has three 
multiple 

alleles I‘, I? and i. 
b. Alleles I“ and I® are 
codominant 

to each other, although each is 
dominant 


to allele i. 
c. The allele I‘ is responsible for 
producing 


antigen A, I® the B antigen, and 
the i 

allele produces neither. 
d. The individuals of genotype I‘I* 
or Ii 

are type A phenotype, 
individuals of 

genotype I®I? or I®i are type B 

phenotype, the individuals of 
genotype 

I‘I® are type AB phenotype and 

individuals of genotype ii are 
type O 

phenotype, the recessive 
genotype. 
20. Differences between 
Genotype and 

Phenotype: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (a) 
21. Comparison between 
Epistasis and 


Pleiotropy: - 

See Lahore Board Answer No: 
11 
22. Test Cross and its 
Significance: - 

See Multan Board Answer No: 
4 
23. A) Note on Over 
Dominance: - 

Over dominance is the 
condition in 

which the over dominant 
heterozygote 

exceeds in quantity the 
phenotypic 

expression of both the 
homozygotes. 
B) Example of Over 
Dominance: - 

In fruit fly Drosophila the 
heterozygote 

(w+/w) has more quantity of 
florescent 

pigments in eyes than wild 
(w+/w+) or 

white eye (w/w). 
24. Beanbag Genetics: - 

Gene pool represents the 
beanbag 

genetics. A bag full of beans 
represents 

the population while alleles are 
like 

beans in a bag. Or 

If we population imagine not as 
a group 

of individuals but as a group of 

individually segregating and 
randomly 

assorting alleles, we can 
understand the 

concept of beanbag genetics. 
The alleles 

are like beans in a bag. The 
entire 
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beanbag full of beans is the 
gene pool of 

the population. In the beanbag 
approach 

we can imagine the entire geen 
pool 

comprising all the alleles for all 
the 

different traits atonce or we 
can just 

focus on some subset, such as 
all the 

alleles for a single trait. 
25. A) Sex-influenced Traits: - 
1. Itis a genetic trait that is 
expressed 

differentally in males and 
femlaes. 
2. It occurs between males and 
females 

but it is more common in one 
Sex. 
3. Itis controlled by an allele that 
is 

expressed as dominant in one 
sex but 

recessive in other. This 
difference in 

expression is due to hormonal 
difference 

between the sexes. 
B) Example: - 

Pattern bladness is a sex- 
influenced trait. 

Many more men than women 
are bald. It 

is inherited as an autosomal 
dominant 

trait in males but as an 
autosomal 

recessive trait in females. A 

heterozygous male is bald but 
a 

heterozygous female is not. A 
woman 

can be bald only when she is 


homozygous recessive. 
26. Differences between 
Tritanopia and 


Deuternanopia: - 
Tritanopia 
Deuteranopia 
1. Itis blue 1. Itis green 
blindness. blindness. 


2. Intritanopia | 2. In 
blue opsin (blue | deuteranopia 
light absorbing | green opsin is 


protein) is lacking in cone 
lacking in cone _| cells in the 
cells in the retina. 

retina. 3. Itis caused 


3. Itis caused | due to mutation 
due to mutation | in the red opsin 
in the blue opsin | gene present on 
gene present on | X chromosome. 

autosome 7. 


27. Differences between 
Genotype and 

Phenotype: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (a) 
28. Differences between Sex 
Limited and 

Sex Influenced Traits: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (k) 
29. ABO Incompatibility 
Protecting 

Baby against Rh 
Incompatibility: - 

See Lahore Board Answer No: 
8 
30. Incomplete Dominance: - 

See Board Answer No: 
31. Erythroblastosis Foetalis: - 
1. Itis the hemolytic disease of 
Rh + fetus 

whose mother is Rh-. 
2. It occurs when mother Rh 
antibodies 
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destruct RBCs fetus leading to 
anemia 

due to which fetus starts to 
release many 

immature erythroblasts into his 
blood. 
3. Erythroblastic foetalis usually 
leads to 

still birth or abortion. 
4. Even if pregnancy continues, 
the 

spleen and liver of the fetus 
rapidly 

produce RBC and often swell. 
5. Continuous hemolysis of RBCs 
leads to 

the formation of biluribin that 
causes 

damage to brain cells leading 
to 

jaundice. 
6. Baby, if born alive, suffers from 
severe 

hemolytic anemia and 
jaundice. 
32. Hypophosphatemic Rickets: 
1. Itis arare hereditary disease. 
2. Itis an X-linked dominant trait. 
3. Itis caused due to genetic 

communication failure at 
molecular 

level. The genes encoding bone 
proteins 

never receive vitamin D’s 
message to 

function. 


BAHAWALPUR BOARD 
Questions 


1. What are protanopia and 
tritanopia? 

(Bahawalpur 
Board-2008-A) 
2. What is gene pool? 


(Bahawalpur 
Board-2008-A) 
3. What do you mean by sex- 
linked trait? 
(Bahawalpur 
Board-2008-A) 
4. Differentiate between 
Phenotype and 
Genotype. 
(Bahawalpur 
Board-2008-A) 
5. What is Test Cross? Give its 
importance. 
(Bahawalpur 
Board-2009-A) 
6. Explain MODY. 
(Bahawalpur 
Board-2009-A) 
7. What is meant by the term: 
Protanopia 
and Deuteranopia. 
(Bahawalpur 
Board-2009-A) 
8. What is Gene Pool? 
(Bahawalpur 
Board-2009-A) 
9. Differentiate between 
Dominant and 
Recessive Trait. 
(Bahawalpur 
Board-2010-A) 
10. Define Gene Pool. 
(Bahawalpur 
Board-2010-A) 
11. What is MODY? 
(Bahawalpur 
Board-2011-A) 
12. Explain Gene and Allele. 
(Bahawalpur 
Board-2011-A) 
13. What are Multiple Alleles? Give 
an 
example. 
(Bahawalpur 
Board-2011-A) 
14. Define Sex Influenced Trait. 
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(Bahawalpur 
Board-2012-A) 
15. Define Allele and Multiple 
Allele. 
(Bahawalpur 
Board-2012-A) 
16. Define Law of Sgregation. 
(Bahawalpur 
Board-2013-A) 
17. State the role of particulate 
heredity 
factors. 
(Bahawalpur 
Board-2013-A) 
18. An Rh- women is married with 
Rh+ man 
whos father was also Rh+. 
What is the 
probable risk of 
Erythroblastosis Foetalis 
in their babies? 
(Bahawalpur 
Board-2013-A) 
19. Differentiate between 
Autosomes and 
Sex Chromosomes. 
(Bahawalpur Board-New 
Scheme) 


(2014-A) 

20. What is Epistasis? 
(Bahawalpur Board-New 

Scheme) 


(2014-A) 

21. What are Multiple Alleles? 
(Bahawalpur Board-New 

Scheme) 


(2014-A) 

Answers 

1. A) Protanopia: - 

1. Itis red blindness. 

2. Itis caused due to lack of red 
opsin in 


the cone cells in the retina. 
3. Lacking of red opsin in the 
cone cells is 

due to mutation in the red 
opsin gene 

present on X-chromosome. 
B) Tritanopia: - 
1. It is blue blindness. 
2. Itis caused due to lack of blue 
opsin in 

the cone cells in the retina. 
3. Lacking of blue opsin in the 
cone cells is 

due to mutation in the blue 
opsin gene 

present on autosome 7. 
2. Gene Pool: - 

See Exercise Chapter No: 22 
Answer 

No: 2 
3. Sex-linked Trait: - 
1. A trait whose genes are 
present on sex 

chromosomes (i.e. X 
chromosome) is 

called sex-linked trait. 
2. Itis also called X-linked trait. 
3. In mammals the Y chromsosme 
is much 

smaller than the X 
chromosome, and so 

does not carry aS many genes. 
It follows 

that there will be some gene 
loci on the 

X chromosome that are not 
present on Y 

chromosome. Males therefore 
have only 

one copy of these X-linked 
genes, while 

females have two. 
4. Humans have many sex-linked 
(X- 

linked) traits of which some 
are 
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recessive while others are 
dominant, 

hence sex linked traits are 
divided into: 
a. Sex-linked (X-linked) recessive 
trait: - 
i. Itis atrait which is determined 
by an X- 

linked recessive gene. 
ii. An X-linked allele that is 
recessive in 

female is therefore expressed 
in males. 

In female this allele is 
expressed only 

when she inherits the allele 
from both 

her parents. 
ili. Sex-linked recessive trait 
passes ina 

crisscross or zigzag fashion 
from 

maternal grandfather through 
a carrier 

daughter to grandson. It never 
passes 

from father to son. 
iv. Examples of sex-linked 
recessive traits 

in humans are red-green color 
blindness 

and hemophilia. 
b. Sex-linked (X-linked) dominant 
trait: - 
i. Itis atrait which is determined 
by an X- 

linked dominant gene. 
ii. These are common in females, 
since 

they can inherit the allele from 
either 

parent, but a male can only 
inherit it 

from his mother. 
iii. Hypophosphatemic rickets or 
vitamin D- 


resistant rickets is an example 
of sex- 

linked dominant trait. 
4. Differences between 
Phenotype and 

Genotype: - 

See Exercise Cahapter No: 22 
Answer 


No: 1 (a) 
5. Test Cross and its 
Importance: - 

See Multan Board Answer No: 
4 
6. MODY: - 


See Exercise Chapter No: 22 
Answer 

No: 14 
7. A) Protanopia: - 

See Bahawalpur Board Answer 

No: 1 (A) 
B) Deuteranopia: - 
1. Itis green blindness. 
2. It is caused due to lack of 
green opsin in 

the cone cells in the retina. 
3. Lacking of green opsin in the 
cone cells 

is due to mutation in the red 
opsin gene 

present on X-chromosome. 
8. Gene Pool: - 

See Exercise Cahapter No: 22 
Answer 

No: 2 
9. Differences between 
Dominant and 

Recessive Trait: - 

See Exercise Cahapter No: 22 
Answer 

No: 1 (J) 
10. Gene Pool: - 

See Exercise Cahapter No: 22 
Answer 

No: 2 
11. MODY: - 
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See Exercise Chapter No: 22 
Answer 

No: 14 
12. A) Gene: - 
1. Genes are discrete hereditary 
factors that 

determine traits (clearly 
defined 

inherited characteristics). 
2. They contain the informations 
needed to 

code for a polypeptide. 
3. Genes are contained in 
chromosomes 

within each cell nucleus. They 
reside in 

a long DNA molecule of 
chromosome in 

linear order. 
4. Each gene occupies a specific 
position 

on a chromosome called the 
gene locus. 
5. All the genes on a chromosome 
are said 

to be linked to one another and 
belong to 

the same group. Wherever the 

chromosome goes it carries the 
all of the 

genes in its linkage group with 
it. 
6. The behavior of genes is 
paralled in 

many ways by the behavior of 

chromosomes of which they 
are a part. 
7. Genes exist in alternative 
forms and give 

rise to alternative versions of a 
given 

trait. 
8. Diploid organisms carry two 
genes for 

each characteristic, but each 
gamete 


carries only one of each pair. 
9. Genes are passed on to 
offspring during 

reproduction. When gemetes 
(with 

single gene of each pair) unite 
at 

fertilization to form zygote, two 
genes 

again exist in pair, one from 
each parent. 
10. The zygote then develops into 
anew 

organism consisting of many 
cells. 

Copies of the original set of 
genes are 

copied each time a new cell is 
produced 

by mitosis. 
B) Allele: - 
1. Alleles or allelomorphic genes 

(allelomorph means 
‘alternative form’) 

are alternative forms of a gene 
at a given 

locus. 
2. Alleles of each gene occupy the 

corresponding positions on 
homologous 

chromosomes and control the 
same 

characteristic. 
3. Generally two alternative 
forms of a 

gene are found, but there may 
be several 

alternative forms (more than 
two) which 

are called multiple alleles. 
4. Only two alleles of a given 
gene are 

normally present in an 
organism, one 

from each parent. 
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5. Alleles segregate during the 
formation of 

gemetes, only one allele from 
each 

pair goes into each gamete. 
6. The segregation of one pair of 
alleles is 

not affected by the segregation 
of 

another pair of alleles. 
13. Multiple Alleles: - 
1, Two or more alternative forms 
of a gene 

on single locus which arise by 
gene 

mutation are called multiple 
alleles. 
2. Multiple alleles may have 3 to 
as many 

as 30 alleles. 
3. All multiple alleles are 
produced by 

gene mutations. 
4. Any two of these multiple 
alleles can be 

present in the genome of a 
diploid 

organism, but a haploid 
organism ora 

gamete can have just one of 
them in its 

genome. 
B) Example: - 
a. The ABO blood group is 
encoded by a 

single polymorphic gene I on 

chromosome 9 which has three 
multiple 

alleles I’, I? and i. 
b. Alleles I“ and I? are 
codominant 

to each other, although each is 
dominant 

to allele i. 
c. The allele I‘ is responsible for 
producing 


antigen A, I® the B antigen, and 
the i 

allele produces neither. 
d. The individuals of genotype I‘I* 
or I‘i 

are type A phenotype, 
individuals of 

genotype I°I® or Ii are type B 

phenotype, the individuals of 
genotype 

I‘I® are type AB phenotype and 

individuals of genotype ii are 
type O 

phenotype, the recessive 
genotype. 
14. Sex Influenced Trait: - 

See Bahawalpur Board Answer 
No: 3 
15. A) Allele: - 
1. Partners of a gene pair are 
called alleles. 
2. Each allele of a gene pair 
occupies the 

same gene locus on its 
respective 

homologue. 
3. Both alleles on one gene locus 
may be 

identical, or different from 
each other. 
B) Multiple Allele: - 
1. Genes mutations may produce 
many 

different alleles of a gene. 
Some genes 

have as many as 300 alleles. 
All such 

altered alternative forms ofa 
gene, 

whose number is more than 
two, are 

called multiple alleles. 
2. Any two of these multiple 
alleles can be 

present in the genome of a 
diploid 
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organism, but a haploid 
organism ora 

gamete can have just one of 
them in its 

genome. 
16. Law of Sgregation: - 
1. According to the law of 
segregation, the 

two co-existing alleles for each 
trait in 

an individual segregate 
(separate) from 

each other at meiosis, so that 
each 

gamete receives only one of 
the two 

alleles. Alleles unite again at 
random 

fertilization of gametes when 
zygote is 

formed. 
2. Mendel crossed a pure 
breeding round 

seed pea plant with a pure 
breeding 

wrinkled seed plant. In F; 
generation, he 

obtained all round seed plants 
indicating 

that round seed shape is 
dominant over 

wrinkled seed shape. But, 
when he self- 

crossed F; plants, he obtained 
round and 

winkled seed plants ina ratio of 
oil. 

If the dominant round seed 
shape is 

reperesented by R and dwarf 
by r, then 

Mendel’s experiment can be 
explained 

as follows: 


17. Role of Particulate Heredity 

Factors: - 

Particulate heredity factors 
carry 

hereditary informations that 
are 

transmitted from parents to 
offspring 

through gametes. 

Example: - 

Each pea plant has a pair of 
particulate 

hereditary factors, one derived 
from 

male parent and other from 
female 

parent. Both of these factors 
together 

control the expression of a 
trait. 
18. Activity: - 

When an Rh- women is married 
with 

Rh+ man whose father was 
also Rh+. 

The probable risk of 
Erythroblastosis 

Foetalis in their babies is 50 % 
as shown 

in the following cross: 
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19. Differences between 
Autosomes and 

Sex Chromosomes: - 

See Exercise Cahapter No: 22 
Answer 

No: 1 (a) 
20. Epistasis: - 

See Lahore Board Answer No: 
2 
21. Multiple Alleles: - 

See Bahawalpur Board Answer 
No: 13 


FAISALABAD BOARD 
Questions 


1. Define multiple alleles. 
(Faisalabad 
Board-2008-A) 
2. What is SRY and where this 
gene 
resides? 
(Faisalabad 
Board-2008-A) 
3. Differentiate between 
Homozygous and 
Heterozygous. 
(Faisalabad 
Board-2008-A) 
4. Give the significance of test 
cross. 
(Faisalabad 
Board-2009-A) 
5. Differentiate between 
incomplete 
dominance and co- dominance. 
(Faisalabad 
Board-2009-A) 
6. How many pair of autosomes 
and sex 


chromosomes are present in 
human? 
(Faisalabad 
Board-2009-A) 
7. What do you understand by 
term True 
breeding? 
(Faisalabad 
Board-2009-A) 
8. What are sex influenced traits? 
(Faisalabad 
Board-2009-A) 
9. What is Albinism? 
(Faisalabad 
Board-2010-A) 
10. What are secretors? 
(Faisalabad 
Board-2010-A) 
11. What is hetrogametic 
individual? Give 
example. 
(Faisalabad 
Board-2011-A) 
12. Describe the inheritance of 
sikin colour 
in humans. 
(Faisalabad 
Board-2011-A) 
13. Define probability? (F.B- 2012) 
(Faisalabad 
Board-2012-A) 
14. Give the significance of test 
cross. 
(Faisalabad 
Board-2012-A) 
15. Give difference between 
genotype. 
(Faisalabad 
Board-2012-A) 
16. What is type II diabetes or 
NIDDM? 
(Faisalabad 
Board-2013-A) 
17. Differentiate between 
homogametic and 
hetrogametic organisms. 
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(Faisalabad 
Board-2013-A) 
18. What is the product rule? (F.B- 
2013) 

(Faisalabad 
Board-2013-A) 
19. What is MODY? 

(Faisalabad Board-Old 

Scheme) 


(2014-A) 

20. What is Test Cross? 
(Faisalabad Board-Old 

Scheme) 


(2014-A) 
21. What is over dominance? 
(Faisalabad Board-Old 


Scheme) 
(2014-A) 
22. Define test cross. Give its 
application. 

(Faisalabad Board-New 
Scheme) 
(2014-A) 
23. What are polygenic traits? Give 

examples. 

(Faisalabad Board-New 
Scheme) 
(2014-A) 


24. What is product role? 
(Faisalabad Board-New 
Scheme) 


(2014-A) 
Answers 
1. Multiple Alleles: - 

See Bahawalpur Board Answer 
No: 13 
2. A) SRY: - 

SRY (sex determining regions 
of Y) is 


the male determining gene. 
B) Where SRY Gene Resides: - 

SRY gene resides at the tip of 
short arm 

of Y-chromosome. 
3. Differences between 
Homozygous and 

Heterozygous: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (b) 
4. Significance of Test Cross: - 

See Multan Board Answer No: 
9 
5. Differences between 
Incomplete 

Dominance and Co- 
dominance: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (e) 
6. Pairs of Autosomes and Sex 

Chromosomes in Human: - 
a. 22 pairs of autosomes are 
present in 

humans. 
b. One pair of sex chromosomes 
are 

present in humans. 
7. True Breeding: - 
1. The term true-breeding is used 
for an 

organism which, when mated 
with same 

genotype, gives rise to 
offspring that all 

resemble the parents. 
2. Itis an alternative term for 
homozygous. 
3. A true-breeding round seed 
plant 

produces only round seeds. 
8. Sex Influenced Traits: - 

See Lahore board Answer No: 
3 
9. Albinism: - 


450 | Page 


10. Secretors: - 
1. Secretors are the persons who 
have A 

and B antigens in their saliva 
and other 


body fluids. 
2. They have dominant secretor 
gene “Se” 


on chromosome 19. 


11. A) Hetrogametic Individual: 


1. The individual that produces 
two types 

of sex determining gametes is 
called 

heterogametic individual. 
B) Example: - 

Humale male is a 
heterogametic 

individual who produces two 
types of 

sex-determining sperms. Half 
the sperms 

carry X-chromosome and other 
half 

carry Y-chromosome. The 
chances for 

both types of sperms for 
fertilization are 

equal. 
12. Inheritance of Skin Colour 
in 

Humans: - 

Human skin color is also a 
quantitative 

trait which is controlled by a 
three to six 

gene pairs. The greater the 
number of 

pigment specifying genes, the 
darker the 


skin. A child can have darker 
or lighter 

the skin than his parents. 
13. Probability: - 
1. Probability is the chance of an 
event to 

Occur. Or 

The frequency of any particular 

possibility is referred to as its 
probability 

of occurrence. 
2. Stating the results in terms of 

probabilities allows simple 
prediction 

about the outcomes of crosses. 
2. The F2 results of Mendels’ law 
of 

segregation between round 
and wrinkled 

seed plants are: 

Round Seed Plants:Wrinkled 
Seed Plants 

ae a | 

These results can be explained 
in terms 

of probabilities as: 
a. There are three chances in four 
(%) 

for a seed to be round. 
b. There is one chance in four (“%4 
) fora 

seed to be wrinkled. 
14. Significance of Test Cross: - 

See Multan Board Answer No: 
9 
15. Difference between 
Phenotype and 

Genotype: - 

See Exrcise Chapter No: 22 
Answer 

No: 1 (a) 
16. Type II Diabetes or NIDDM: 


1. Type II diabetes or non insulin 
dependent diabetes mellitus 
(NIDDM) 
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is a type of diabetes in which 
persons 

produce some indogenous 
insulin 

themselves, but their body 
cells 

gradually fail to respond to 
insulin and 

cannot take up glucose from 
blood. They 

develop a sort of insulin 
resistance. 
2. It accounts for 90 % of all 
diabetic 

patients. 
3. It usually occurs among people 
over the 

age of 40. 
4. About 2 % --5 % of type II 
diabetics get 

the disease early in life, before 
25 yeaqrs 

of age. It is called maturity 
onset of 

diabetes of young (MODY). 
5. Type II dibetes is more 
common among 

the obese because obesity 
increases 

insulin resistance. Or 
1. Type II diabetes or non insulin 

dependent diabetes mellitus 
(NIDDM) 

is characterized by normal or 
even 

increased insulin secretion but 
reduced 

sensitivity of insulin’s target 
cells to its 

presence. In the later stges of 
this 

disease, pancreas gradually 
becomes 

exhausted from secreting large 
amounts 


of insulin, and full-blown 
diabetes 

mellitus occurs. 
2. It accounts for 80 to 90 per 
cent all cases 

of diabetes. 
3. In most cases the onset of type 
2 

diabetes occurs after age 40 
often 

between the ages of 50 to 60 
years and 

this disease develops 
gradually. 

Therefore, this syndrome is 
often 

referred to as adult-onset 
diabetes. 
4. About 2 % --5 % of type II 
diabetics get 

the disease early in life, before 
25 years 

of age. It is called maturity 
onset of 

diabetes of young (MODY). 
5. Various genetic and life style 
factors 

appear important in the 
development of 

type 2 diabetes. Obesity is the 
bigger 

risk factor; 90% of type 2 
diabetics are 

obese. 
17. Difference between 
Homogametic and 

Hetrogametic Organisms: - 


Homogametic | Heterogametic 
Organisms Organisms 
1. These 1. These 


organisms form 
only one type of 
gametes. 

2. This 
organism is a 


organisms form 
two types of 
gametes. 

2. Gametes of 
these organisms 
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silent feature in 
determining the 
sex of the 
organism. 

3. Human 
female is 
homogametic 
organism 
because it 
produces only 
type of eggs, 
each with an X 
chromosome. 


determine the 
male or female 
sex of the 
organism. 

3. Human male 
is heterogametic 
organism that 
produces two 
types of sex- 
determining 
sperms. Hlaf the 
sperm carry X 
seperm and 
other half carry 
Y chromosome. 
Sex of the 
organism is 
determined by 
the type of 
sperm. 


b. The chance of yellow seeds = 


Ya 


The chance of green seeds = 4 
4. The joint probability that both 


of the 


independent events will occur 
simulataneously, is equal to the 


18. Product Rule: - 
1. Itis the rule for combining the 
probabilities of independent 


events by 


multiplying their individual 


probabilities. 


2. When two independent events 


are 


occurring simulataneously like 


ina 


Dihybrid cross, th ratio of each 


joint 


phenotypic combination can be 


obtained 


by product rule. 
3. For example, in a cross 


between two 


triats e. g. seed shape and seed 


color the 


F2 results between two 


separate 


monhybrid crosses are listed 


as: 


a. The chance of round seeds = *%4 
The chance of wrinled seeds = 


Ya 


product 
of individual probabilities of 
each event. 
Event No: | Event No: | Both 
1 Z. events at 
a time 
Seed Seed color | Seed 
shape shape and 
color 
Independe | Independe | Joint 
nt nt probabilit 
probabilit | probabilit | y of being: 
y to be: y to be: 
Round = Yellow = Round 
Sa Sa yellow = 
Round = Green = Ax = 
Yq %q 9/16 
Wrinkled | Yellow = Round 
=% Sa green = % 
Wrinled = | Green = +Y%= 
Vy Yq 3/16 
Wrinkled 
yellow = 
y+ y= 
3/16 
Wrinkled 
green = %4 
+Y%= 
1/16 
19. MODY: - 
See Exrcise Chapter No: 22 
Answer 
No: 14 


20. Test Cross: - 
See Lahore board Answer No: 


3 


21. Over Dominance: - 


See Gujranwala Board Answer 


No: 12 
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22. A) Test Cross: - 

The mating of phenotypically 
dominant 

individual with its homozygous 

recessive is called Test cross. 
B) Application of Test Cross: - 

Test cross is applied to 
determine the 

homzygosity or heterozygosity 
of the 

dominant parent. 
23. Polygenic Traits with 
Examples: - 

See Gujranwala Board Answer 
No: 1 
24. Product Rule: - 

See Faisalabad Board Answer 
No: 18 


RAWALPINDI BOARD 
Questions _ 


1. What is the pattern of X-linked 
Dominant Inheritance? 
(Rawalpindi 
Board-2010-A) 
2. What is Haemophilia and its 
different 
types? 
(Rawalpindi 
Board-2010-A) 
3. Differentiate between 
homogametic and 
heterogametic individuals. 
(Rawalpindi 
Board-2010-A) 
4. Compare genotype and 
phenotype. 
(Rawalpindi 
Board-2011-A) 
5. Define law of segregation. 
(Rawalpindi 
Board-2011-A) 
6. What is dihybrid cross? 
(Rawalpindi 
Board-2011-A) 


7. What is monochromacy? 
(Rawalpindi 
Board-2012-A) 
8. Define genic system and give 
its one 
example. 
(Rawalpindi 
Board-2012-A) 
9. What is meant by 
discontinuous 
variations? 
(Rawalpindi 
Board-2012-A) 
10. Define Codominance and give 
an 
example. 
(Rawalpindi 
Board-2013-A) 
11. What is epistasis? Differentiate 
it from 
dominance. 
(Rawalpindi 
Board-2013-A) 
12. Differentiate between 
dominant and 
recessive traits with examples. 
(Rawalpindi 
Board-2013-A) 


Answers 
1. Pattern of X-linked 
Dominant 

Inheritance: - 

It is more common in females 
than 

males. All daughters of an 
affected 

father, but none of his sons is 
affected. 

Any heterozygous affected 
mother will 

pass the trait eqally to half of 
her sons 

and half of her and half of her 
daughter. 

Or 
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It is more common in females 
than 

males, since they can inherit 
the allele 

from either parent, but a male 
can inherit 

it from a single parent. 
2. A) Haemophilia: - 
1. Hemophilia is a group of 
heredity 

diseases characterized by 
failure of 

blood to clot. 
2. Itis an X-linked recessive 
disorder that 

results in a reduction or 
malfunction or 

complete absence of one of the 
blood 

component required for 
clotting as a 

result of an inherited genetic 
mutation. 
3. Hemophiliac’s blood fails to 
clot 

properly after an injury. Itisa 
serious 

hereditary disease because a 
hemophiliac 

may bleed to death even from a 
minor 

cuts. 
B) Different Types of 
Hemophilia: - 
1. Hemophila is of three types: 
a. Hemophilia A: - 
1. Hemophilia A is sex-linked 
recessive 

trait. 
2. Itis controlled by single 
recessive gene 

h located on X chromosome. 
3. 80% hemophiliacs, suffer from 

hemophilic A. 
4. Hemophilia A is caused by the 
absence 


of blood clotting factor VIII. 
5. It is charrcaterized by severe 
internal 

bleeding in the head, joints, 
and other 

areas from even a slight 
wound. 
6. The mode of inheritance is X- 
linked 

recessive. Thus the affected 
individuals 

are almost exclusively male, 
having 

inherited the abnormal allele 
from their 

heterozygous carrier mothers. 
Fora 

female to be infected by an X- 
linked 

trait, she would have to inherit 
allele 

from both parents, whereas an 
affected 

male need only inherit one 
defective 

allele from his mother. 
b. Hemophilia B: - 
1. Itis an X-linked recessive 
disorder. 
2. About 20% hemophilics, suffer 
from 

hemophilia B. 
3. It is caused due to disturbance 
in IX. 
4. Being X-linked recessive, it is 
more 

common in men than women. 
c. Hemophilia C: - 
1. Less than 1% suffer from 
hemophilia C. 
2. It is caused due to reduction in 
clotting 

factor XI. 
3. Hemophilic C is autosomal 
disorder and 

affects both the sexes equally. 
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3. Differences between 
Homogametic 

and Heterogametic 
Individuals: - 

See Faisalabad Board Answer 
No: 17 
4. Comparison of Genotype 
and 

Phenotype: - 

See Exercise Chapter No: 22 
Answer 

No: 1 (a) 
5. Law of Segregation: - 
1. Law of segregation can be 
stated as: 

“Individuals carry pair of 
genes, termed 

alleles, that influence 
particular inherited 

traits. The alleles segregate 
during the 

formation of gametes”. 
Or 

“Of the two alleles controlling 
each 

character, only one is present 
each 

gamete”. Or 

It states that two alleles of a 
locus 

become separated into 
different gametes. 

Or 

It states that alternative alleles 
for the 

Same gene segregate from 
each other in 

production of gametes. 
2. Mendel’s law of segregation 
explains the 

presence of descrete heredity 
units, their 

simpler interaction leading to 

dominance, their segregation 
and 

recombination at random. 


3. When Mendel crossed two 
contrasting 

varities of peas, he obtained all 

offspring, that resembled one 
of the their 

parents. He referred to 
offspring as first f 

filial generation and the form 
or trait 

expressed in F1 plants as 
dominant and 

its alternative form the 
recessive. For 

each of the seven pairs of 
contrasting 

traits that Mendel examined, 
one of the 

pair proved to be dominant and 
other 

recessive. After allowing F1 
plants to 

mature and self fertilize, 
Mendel 

collected and planted the seeds 
from 

each plant to see what the 
offspring in 

the second filial generation, or 
F2 would 

look like. He obtained 
dominant and 

recessive plants 3 : 1 ratio. 
6. Dihybrid Cross: - 
1. Itis a genetic cross that takes 
into 

account the behavior of alleles 
of two 

loci. 
2. A dihybrid cross involves 
crossing 

individuals that are 
heterozygous at two 

different loci. Or 

A mating between two 
individuals with 
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different alleles at two loci is 
called a 

dihybrid cross. 
2. This cross involves the 
segregation of 

alleles of two genes. 
3. In pea plant, round seed shape 
is 

dominant to wrinkled seed 
shape, and 

yellow seed color is dominant 
to green 

seed color. When a 
homozygous round 

yellow seed plants (RRYY) is 
crossed 

with a homozygous wrinkled 
green 

(rryy) seed plants, all the F; 
plants are 

typically round yellow. The 
dihybrid 

cross is made by allowing self- 

fertilization among Fi 
dihybrids, four 

phenotypes appear in the 
following 
approximate proportions: 
9/16 are round yellow 
3/16 are round green 
3/16 are wrinkled yellow 
1/16 are wrinled green 
From the results of dihybrid 
cross it is 

concluded that allele for seed 
shape and 

seed color are not bound to 
remain in 

parental combinations for ever, 
ie. R 

with Y and r with y; rather 
these are free 

to assort independently. R 
could go with 

Y or y in any gamete with equal 
chance. 


Pao oD 


Similarly, r could go with y or 
Y in any 

gamete with equal probability. 
7. Monochromacy: - 
1. Monocramcy is the condition in 
which 

the person called 
monochromate can 

perceive only one color, that is 
blue. 
2. Monochromacy, more 
accurately blue 

cone monochromacy, is an X- 
linked 

recessive trait. 
2. In blue cone monochromacy, 
both red 

and green cone cells are 
absent. That is 

why, it is also called red-green 
color 

blindness. 
3. Itis true color blindness. 
8. A) Genic System: - 

It is a system for determination 
of sex in 

which the sexes are specified 
by simple 

allelic differences at a small 
number of 

gene loci. 
B) One Example: - 

A and a are the two mating 
types (sexes) 

of yeast controlled by MAT a 
and 

MATa alleles respectively. 
9. Discontinuous Variations: - 
1. It is the variation of an ‘either 
or’ type in 

which individuals can be 
classified into 

discrete groups. 
2. These variations take the form 
of 
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distinct, alternative phenotypes 
with no 

intermediates. 
2. They can not be measured. 
3. They are also called qualitative 

variations. 
4. These variations are under the 
control of 

a single pair of alleles ora 
small number 

of genes. 
5. Discontinuous variations can 
not usually 

be altered by the environment. 
10. A) Co-dominance: - 
1. Itis the inheritance pattern in 
which both 

alleles of a gene are equally 
expressed. 
2 The alleles which are both 
expressed ina 

heterozyote are called co- 
dominant. 
B) Example: - 

The human ABO blood group is 
an 

excellent example of 
codominant allele. 

Blood types A, B, AB and O are 

controlled by three alleles I’, I® 
and i 

representing a single locus. 
Allele I* 

codes for the synthesis of a 
specific 

glycoprotein, antigen A, which 
is 

expressed on the surface of 
RBCs. Allele 

I® leads to antigen B. Allele i 
does not 

code for any antigen. Neither 
allele I“ 

nor allele I® is dominant to 
other. Both 


alleles are exressed 
henotypically in the 

heterozygote producing both A 
and B 

antigens, and are therefore 
codominant 

to each other, although each is 
dominant 

to allele i. 
11. A) Epistasis: - 

When an effect caused by a 
gene or gene 

pair at one locus interfers with 
or hides 

the effect caused by another 
gene or 

gene pair at another locus, 
such 

phenomenon of gene 
interaction is called 

epistasis. 
B) Epistasis Different From 
Dominance: 

Epistasis is the interaction 
between 

genes occupying different loci 
while 

dominance is the relationship 
between 

alleles of same gene occupying 
the same 

locus. 
12. Differentces between 
Dominant 

and Recessive Traits with 
Examples: - 

See Exercise Chapter No: 22 
Answer 

No: 1 (1) 


SARGODHA BOARD 
Questions _ 


1. Explain sex determination in 
Drosohila. 
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(Sargodha 
Board-2010-A) 
2. Differentiate between 
polygenic and 
multifactorial traits. 
(Sargodha 
Board-2010-A) 
3. What are sex-influenced traits? 
Give 
example. 
(Sargodha 
Board-2011-A) 
4. Give the importance of test 
cross. 
(Sargodha 
Board-2011-A) 
5. Differentiate between 
protanopia and 
tritanopia. 
(Sargodha 
Board-2011-A) 
6. What do you know about 
erythro 
blastosis foetalis? 
(Sargodha 
Board-2012-A) 
7. Define poly gene and explain 
briefly 
their functions. 
(Sargodha 
Board-2012-A) 
8. Differentiate between 
protonopia and 
deuteranopia. 
(Sargodha 
Board-2012-A) 
9. Give the concept of genes and 
alleles. 
(Sargodha 
Board-2013-A) 
10. Give the importance of test 
cross by 
giving example. 
(Sargodha 
Board-2013-A) 


11. Define recombination 
frequency. How it 
can be calculated. 
(Sargodha 
Board-2013-A) 
12. Define Law of Independent 
Assortment. 
(Sargodha Board-New 
Scheme) 


(2014-A) 

13. Explain over dominance. 
(Sargodha Board-New 

Scheme) 


(2014-A) 

14. What is Bombay phenotype? 
(Sargodha Board-New 

Scheme) 


(2014-A) 
Answers 
1. Sex Determination in 
Drosophila: - 
1. The fruit fly, Drosophila, has 
eight 

chromosomes in the form of 
four 

homologous pairs. 
2. T.H. Morgan noticed that male 
and 

female Drosophila have 
differences in 

the chromosomes. 
3. Morgan found that three pairs 
of 

chromosomes in male as well 
as female 

fly were similar and were 
called as 

autosomes. 
4. Morgan also found that female 

Drosophila had both the 
chromosomes 
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of the 4" pair similar and rod 


shaped (i.e 


X chromosomes). 
5. On the other hand, male had 


both the 


chromosomes different from 


each other. 


One chromosome was rod 


shaped (X 


chromosome) and other was j 


or hooked 
shaped (Y). 


6. X and Y chromosomes are 


called sex 


chromosomes because these 


have genes 


for determination of sex. 
7. Drosophila fly getting XX will 


bea 


female and that receiving XY 


will be a 
male. 


2. Differences between 


Polygenic and 


Multifactorial Traits: - 


3. Sex-influenced Traits with 


Example: - 


See Lahore Board Answer No 3 


4. Importance of Test Cross: - 
See Multan Board Answer No: 


9 


5. Differences between 


Protanopia and 


3. Itis caused 
due to mutation 
in the blue opsin 
gene present on 
autosome 7. 


in the red opsin 
gene present on 
X chromosome. 


6. Erythroblastosis Foetalis: - 
See Gujranwala Board 


Answer No: 6. 


7. A) Polygene: - 
The genes controlling 


polygenic traits 


are called polygenes. Or 
Polygenes are alleles of two or 


more 


gene pairs at different loci 


influencing 


the same trait in an additive 


Way. 


B) Functions of Polygene: - 
1. Each polygene has a small 


positive or 


negative effect on the 


character. 


2. Polygenes supplement each 


other and 


sum of positive or negative 


effects of all 


individual genes produce 


quantitative 


phenotype of a continuously 


varying 
trait. 


8. Differences between 


Protonopia and 


Tritanopia: - 

Tritanopia Protanopia 
1. Itis blue 1. Itis red 
blindness. blindness. 
2. Intritanopia | 2. In 


blue opsin (blue 
light absorbing 
protein) is 
lacking in cone 
cells in the 
retina. 


protanopia red 

opsin is lacking 
in cone cells in 

the retina. 

3. Itis caused 
due to mutation 


Deuteranopia: - 
Protanopia 
Deuteranopia 
1. Itisred 1. Itis green 
blindness. blindness. 
2..- 10 2. In 


protanopia red 
opsin (red light 
absorbing 
protein) is 
lacking in cone 
cells in the 


deuteranopia 
green opsin is 
lacking in cone 
cells in the 
retina. 
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retina. 
9. A) Concept of Genes: - 
1. Genes are basic units of 
biological 

informations in heredity. 
2. Genes are actually part of DNA 

comprising its base sequence. 
3. Position of a gene on the 
chromosome is 

called its locus. 
4. Genes are responsible for 
producing 

startling inherited 
resemblances as well 

as distinctive variations among 

generations. When these pass 
in the form 

of intact parental combination 
between 

generations, inherited 
similarities are 

conserved; but when these 
suffle, mutate 

or juggle with each other, 
variations 

emerge. 
5. Gene form pairs on pairs of 
homologous 

chromosomes. One member of 
a gene 

pair is located on one 
homologue, and 

other member on other 
homologue. 
B) Concept of Alleles: - 
1. Partners of a gene pair are 
called alleles. 
2. Each allele of a gene pair 
occupies the 

same gene locus on its 
respective 

homologue. 
3. Both alleles on one gene locus 
may be 

identical, or different from 
each other. 


10. Importance of Test Cross 
with 

Example: - 

Offspring that show the 
dominant 

character are alike 
phenotypically but 

may be either homozygous or 

heterozygous for that 
character. To 

determine their genotype test 
cross is 

used. It helps in determining 
the 

homozygosity or heterozygosity 
of the 

dominant parent. 
1. A phenotypically round seed 
could be 

homozygous (RR) or 
heterozygous (Rr). 
2. In the test cross, round seed 
plant with 

unknown genotype is crossed 
with a 

know homozygous recessive, rr 

(wrinkled). The plant with 
wrinkled 

seeds will produce gametes 
with only the 

recessive r allele. 
3. Around homozygote, RR, will 
produce 

only R gametes. Thus, if the 
plant is RR, 

all the offspring from the test 
cross will 

be round heterozygotes, Rr. 
4. Half the gametes from a round 
seeded 

Rr, plant would carry the R 
allele and 

half would have the r allele. 
Thus, if 

plant with round seed is Rr, 
half of the 
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offspring from the test cross 
will, on 
average, be wrinkled 
homozygotes, rr, 
and half will be round 
heterozygotes, Rr. 
11. A) Recombination 
Frequency: - 
It is the proportion of number 
of 
recombinants between two 
gene pairs as 
compared to total number of 
offspring 
and is given by: 
Number of recombinants 
X 100 
Total number of offspring 
B) Calculation of 
Recombination 
Frequency: - 
Recombination frequencies 
between two 
linked genes can be calculated 
by 
back crossing the heterozygote 
toa 
homozygous double recessive. 
12. Law of Independent 
Assortment: - 
1. It states that alleles of a gene 
controlling 
one trait assort into gametes 
independently of alleles of 
another gene 
controlling a different trait. 
2. Mendel crossed pure-beeding 
round 
yellow seed plants with true 
breeding 
wrinkled green seed plants. All 
of the F; 
were round yellow seed plants. 
When F; 
plants were allowed to self 
pollinate, the 


F, consisted of: 
9: Round Yellow 
3 : Round Green 
3: Wrinkled Yellow 
1 : Wrinkled Green 
Using the symbols, R for 
round, r for 
wrinkled, Y for yellow and y for 
green 
then Mendel’cross can be 
summarized 
as: Parents 
YYRR x yyrr 
yellow round green 
wrinkled 
F, generation (all YyRr 
genotype, 
yellow round phenotype) 
The cross that produces the F, 
generation is therefore: 
YyRr x YyRr 
The ratio of the phenotypes of 
this cross, 
with the possible genotypes 
indicated 
are: F, generation 
a. YYRR & YYRr & YyRR & YyRr 
--- 9 
yellow round 
b. YYrr & Yyrr ----- 3 yellow 
wrinkled 
c. yy RR &yy Rr --- 3 green round 
d. yyrr ---------------- 1 green 
wrinkled 
13. Over Dominance: - 
See Gujranwala Board Answer 
No: 12 
14. Bombay Phenotype: - 
See Multan Board Answer No: 
2 


DERA GHAZI KHAN 
BOARD 


uestions 


1. Define polygene. 


462 |Page 


(D.G.K. Board- 
2009-A) 
2. What do you know about 
crossing over? 

(D.G.K. Board- 
2009-A) 
3. Name two major types of 
Diabetes. 


(D.G.K. Board- 
2009-A) 
4. What is over dominance? 
(D.G.K. Board- 
2010-A) 


5. What is sex influenced trait 
and MODY? 

(D.G.K. Board- 
2010-A) 
6. Define incomplete dominance. 
Give 


example. 
(D.G.K. Board- 
2011-A) 
7. What is erythroblstic foetalis? 
(D.G.K. Board- 
2011-A) 


8. Define polygenic inheritance. 
Give 
example. 
(D.G.K. Board- 

2011-A) 
9. Define polygenic traits. 

(D.G.K. Board-Group-I- 
2012-A) 
10. Define SRY gene. 

(D.G.K. Board-Group-I- 
2012-A) 
11. Define crossing over. Give the 

significance of cross over 

frequency. 

(D.G.K. Board-Group-I- 
2012-A) 
12. Define gene pool. 

(D.G.K. Board-Group-I- 
2012-A) 
13. Explain MODY. 


(D.G.K. Board-Group-II- 
2012-A) 
14. What are sex-influenced traits? 
(D.G.K. Board-Group-II- 
2012-A) 
15. Define nullo gametes. 
(D.G.K. Board-Group-II- 
2012-A) 
16. Define phenotype with 
example. 
(D.G.K. Board-Group-I- 
2013-A) 
17. State co-dominance with 
example. 
(D.G.K. Board-Group-I- 
2013-A) 
18. What is Rh-factor? Why it is 
named so, 
also mention its discoverer. 
(D.G.K. Board-Group-I- 
2013-A) 
19. Define pleiotropy. Give two 
examples. 
(D.G.K. Board-Group-II- 
2013-A) 
20. Differentiate between genotype 
and 
phenotype. 
(D.G.K. Board-Group-II- 
2013-A) 
21. What is test cross? Give its 
significance. 
(D.G.K. Board-Group-II- 
2013-A) 
22. What is universal blood donor? 
(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 
23. Differentiate between genotype 
and 
phenotype. 
(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 
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24. What is MODY? Write its 
causes. 

(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 

25. What are sex-limited traits? 
(D.G.K. Board-New Scheme- 

Group-IT) 


(2014-A) 
26. What is MODY? 

(D.G.K. Board-New Scheme- 
Group-II) 


(2014-A) 
27. What is the risk of color blind 
child in 

family when father is color 
blind and 

mother is normal? 

(D.G.K. Board-New Scheme- 

Group-II) 


(2014-A) 
Answers 
1. Polygene: - 

See Sargodha Board Answer 
No: 7 
2. Crossing Over: - 

See Lahore Board Answer No: 
4 
3. Names of Two Major Types 
of 

Diabetes: - 
a. Type I or Insulin Dependent 
Diabetes 

Mellitus (IDDM) 
b. Type II or Non Insulin 
Dependent 

Diabetes Mellitus (NIDDM) 
4. Over Dominance: - 

See Gujranwala Board Answer 
No: 12 
5. A) Sex Influenced Trait: - 


1. Itis a genetic trait that is 
expressed 

differentally in males and 
femlaes. 
2. It occurs between males and 
females 

but it is more common in one 
sex. 
3. Itis controlled by an allele that 
is 

expressed as dominant in one 
sex but 

recessive in other. 
4. For example, pattern bladness 
is a Sex- 

influenced trait. 
B) MODY: - 
1. MODY means maturity onset 
diabetes of 

the young. 
2. Itis the form of diabetes 
mellitus type II 

which is developed before 25 
years of 

age. 
3. About 2 % -5 % of type II 
diabetics 

develop MODY. 
4. MODY can be inherited as an 
autosomal 

dominant trait. 
6. A) Incomplete Dominance: - 

When the phenotype of 
heterozygote is 

intermediate between 
phenotypes of the 

two homozygotes, it is called 
incomplete 

or partial dominance. 
B) Example: - 

In Four O’ clock, flower color is 

controlled by single gene with 
two 

alleles. A cross between a 
homozygous 
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red-flowered Four O’ clock and 
a 

homozygous white colored 
Four O’ 

clock will pink F; 
heterozygotes. When 

these F;, plants are self- 
pollinated, they 

produce an F2 generation 
containing a 

mixture of red-, pink- and 
white 

flowered plants in the ratio 
1:2:1. 
7. Erythroblstic Foetalis: - 

See Multan Board Answer No: 
31 
8. A) Polygenic Inheritance: - 

Polygenic inheritance is the 
inheritance 

involving characters that are 
under the 

control of several or many 
gene loci. 
B) Example: - 

Wheat grains vary in color 
from white to 

dark red. In wheat, when 
plants that 

produce white seeds are 
crossed with 

plants that produce dark red 
seeds, the 

F, plants are indermediate in 
color i.e. 

light red. If the F; plants are 
allowed to 

self-pollinate, the F2 plants 
produce 

seeds having one of the seven 
shades of 

color in the following ratio: 

1 : dark red : 6 moderately 
datk red: 15 

red : 20 light red : 15 pink: 6 
light pink : 


1 white. 

These results can be explained 
by 

assuming that color of seeds is 

controlled by genes at three 
different loci 

and that each dominant allele 
contributes 

a small but equal effect to the 
phenotype. 
9. Polygenic Traits: - 

See Gujranwala Board Answer 
No: 1 
10. SRY Gene: - 
1. It is the gene involved in 
determination 

of maleness in humans. 
2. Its name SRY stands for sex 
determining 

region of the Y chromosome. 
3. Itis located at the tip of short 
arm of Y- 

chromosome. 
4. SRY gene acts as “genetic 
switch” that 

causes testes to develop in the 
fetus. The 

developing testes then secrete 
the 

hormone testosterone that 
causes other 

male chracteristics to develop. 
11. A) Crossing Over: - 

Crossing over is an exchange 
of 

segments between non-sister 
chromatids 

of homologous chromosomes. 
B) Significance of Cross Over 
Frequency: 

Crossover frequency 
determines the 

happening of crossing over. 
The lower 

the cross over frequency, 
closer together 
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are two genes, the less likely it 
is that a 

crossing over will occur 
between them. 
12. Gene Pool: - 

See Exercise Chapter No: 22 
Answer 

No: 2 
13. MODY: - 

See Exercise Chapter No: 22 
Answer 

No: 14 
14. Sex-Influenced Traits: - 

See Lahore Board Answer No: 
3 
15. Nullo Gametes: - 
16. A) Phenotype: - 

The word phenotype refers to 
the 

physical appearance of the 
individual. 
B) Example: - 

The pea plants with both 
genotypes TT 

and Tt show the dominant 
phenotype 

and are tall, while the pea 
plants with tt 

genotype show recessive 
phenotype and 

are short. 
17. Codominance with An 
Example: - 

See Rawalpindi Board Answer 
No: 10 
18. A) Rh-factor: - 
1. Rh-factors are red blood cell 
antigens, 

also called D antigens, first 
identified in 

Rhesus monkeys. 
2. People who have these 
antigens are Rh+ 

, While people lacking them are 


2. Rh-factor is encoded by three 
genes C, D 

and E, which occupy the two 
tightly 

linked loci. Alleles of gene D 
occupy 

one locus called D locus, while 
genes C 

and E alternately occupy the 
other locus. 
3. The D locus is of prime 
importance. D 

gene has two alleles, D and d. 
D is 

completely dominant over d. 
Persons 

having genotype DD or Dd 
have Rh- 

factor on their RBC and are 
Rh+. 

Persons with genotype dd do 
not have 

Rh factor and are Rh ~. 
B) Why Rh-factor Named So: - 

Rh-factor is named Rh after 
Rhesus 

monkey, because its antigen 
was first 

discovered in rhesus monkeys. 
C) Discoverer of Rh-factor: - 

Rh-factor was discovered by 
Landsteiner 

in 1930’s 
19. A) Pleiotropy: - 
1. Pleiotropy is a condition in 
which a 

single gene has more than one 
effect on 

production of phenotype. 
2. The gene with multiple 
phenotypic 

effect is called pleiotropic 
B) Two Examples of Pleiotropy: 
1. White eye gene in Drosohila 
also affects 
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the shape of sperm storing 
organs 

(spermathecae) 
2. Genes that affect growth rate 
in humans 

also influence both weight and 
height. 
20. Differences between 
Genotype and 

Phenotype: - 

See Exercise Chapter No: 22 
Answer 

No: 1 (a) 
21. Test Cross and its 
Significance: - 

See Multan Board Answer No: 
4 
22. Universal Blood Donor: - 

See Exercise Chapter No: 22 
Answer 

No: 11 
23. Differences between 
Genotype and 

Phenotype: - 

See Exercise Chapter No: 22 
Answer 

No: 1 (a) 
24. MODY and its Causes: - 

See Gujranwala Board Answer 
No: 16 
25. Sex-limited Traits: - 
1. Sex-limited traits are limited to 
only one 

sex due to anatomical 
differences. 
2. Sex-limited trait affects a 
structure or 

function of the body present in 
only 

males or only females. 
3. These traits may be controlled 
by sex- 

linked or autosomal genes. 

Examples: - 
a. Genes for milk yield in diary 
cattle affect 


only cows. 
b. Beard growth in humans is 
limited to 

men. A woman does not grow a 
beard 

herself but she can pass the 
genes 

specifying heavy beard growth 
to her 

sons. 
26. MODY: - 

See Exercise Chapter No: 22 
Answer 

No: 14 
27. Activity: - 

The risk of color blind child in 
family, 

when father is color blind and 
mother is 

normal, is zero percent. 


SAHIWAL BOARD 
Questions _ 


1. What are multiple alleles? 
(Sahiwal 
Board-3013-A) 2. Differentiate 
between Autosome and 
sex-chromosome. 
(Sahiwal 
Board-3013-A) 
3. What is polygenic inheritance? 
(Sahiwal 
Board-3013-A) 
4. Differentiate between gene and 
allele. 
(Sahiwal Board-Old 
Scheme-2014-A) 
5. What is linkage group? 
(Sahiwal Board-Old 
Scheme-2014-A) 
6. An Rh- woman is married to an 
Rh+ 
man whose father was also 
Rh-. 
What is the probable risk of 
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erythroblastosis foetalis in 
their babies. 
(Sahiwal Board-Old 
Scheme-2014-A) 
7. What is Test Cross? Give its 
significance. 
(Sahiwal Board-New Scheme- 
2014-A) 
8. What are sex-linked traits? 
Give 
example. 
(Sahiwal Board-New Scheme- 
2014-A) 
9. Differentiate between 
phenotype and 
genotype. 
(Sahiwal Board-New Scheme- 
2014-A) 


Answers 
1. Multiple Alleles: - 

See Bahawalur Board Answer 
No: 13 
2. Differences between 
Autosome and 

Sex-chromosome: - 

See Exercise Chapter No: 22 
Answer 

No: 1 (c) 
3. Polygenic Inheritance: - 

See D.G.K Board Answer No: 8 
4. Differences between Gene 
and Allele:- 

See Exercise Chapter No: 22 
Answer 

No: 1 (g) 
5. Linkage Group: - 

See Multan Borad Answer No: 
10 
6. An Rh- woman is married to an 
Rh+ 

man whose father was also 
Rh-. 
What is the probable risk of 

erythroblastosis foetalis in 

their babies. 


7. Test Cross and its 
Significance: - 

See Multan Board Answer No: 
4 
8. A) Sex-linked Traits: - 
1. A trait whose genes are 
present on sex 

chromosomes is called sex- 
linked trait. 
2. In mammals almost all sex- 
linked genes 

are borne on the X 
chromosome and Y 

chromosome is lacking for 
these alleles. 

It is more appropriate, 
however to refer 

to sex-linked traits as X-linked 
traits. 
3. Hence sex-linked trait, more 

appropriately X-linked trait is 
defined as 

the trait that is determined by 


a gene on 
the X chromosome and absent 
on Y 
chromosome. Or 


A trait determined by gene on 
the X 

chromosome is said to be sex- 
linked (X- 

linked). 
4. Sex-linked traits follow the 
transmission 

of X chromosome. 

A female receives one X 
chromosome 

from her mother and one X 
from her 

father. A male receives his Y 

chromosome, which makes him 
male, 

from his father. From his 
mother he 

inherits a single X chromosome 
and 
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therefore all his X-linked 
genes. In the 

male, every allele present on 
the X 

chromosome is expressed 
because he has 

only one copy of each X linked 
gene, 

whether the allele was 
dominant or 

recessive in the female parent 
B) Example: - 

Red-green color blindness, 
hemophilia 

etc. 
9. Differences between 
Phenotype and 

Genotype: - 

See Exercise Chapter No: 22 
Answer 

No: 1 (a) 


Chapter --23 
BIOTECHNOLOGY 
SQS 


I) From Exercise: 


II) From Punjab Boards: 


LAHORE BOARD 
Questions _ 


1. What is restriction enzyme? 
(Lahore 

Board-2008-A) 

2. What are transgenic animal? 
(Lahore 

Board-2008-A) 

3. What are restriction enzymes? 
(Lahore 

Board-2009-A) 

4. Define transgenic organisms. 


(Lahore Board- 
2009-A) 
5. Explain the importance of gene 
sequencing. (L.B-2010) 
(Lahore 
Board-2009-A) 


(Lahore Board- 
2010-A) 
6. Differentiate between ex-vivo 
and in- 
vivo gene therapy. (L.B-2010) 
(Lahore Board- 


2010-A) 
7. What is present goal of 
gerontology? 

(Lahore Board- 
2010-A) 


8. What are transgenic plants? 
(L.B-2011) 

(Lahore Board- 
2011-A) 
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9. What is restriction enzyme? 
(L.B-2011) 
(Lahore Board- 
2011-A) 
10. Give three possible ways to get 
the gene of 
interest. (L.B-2012) 
(Lahore Board-Group-I- 
2012-A) 
11. What is the role of molecular 
carrier-the 
vector? 
(Lahore Board-Group-II- 
2012-A) 
12. Mention the role of Lambda 
phage 
during recombinant DNA 
technology. 
(Lahore Board-Group-I- 
2013-A) 
13. What is role of suicide gene in 
transgenie bacteria? (L.B- 
2013) 
(Lahore Board-Group-I- 
2013-A) 
14. What is Biodegradable Plastic 
and-its 
origin? (L.B-2013) 
(Lahore Board-Group-I- 
2013-A) 
15. What are palindromeic 
sequences? 
(Lahore Board-Group-I- 
2013-A) 
16. Define genome and genomic 
library. 
(Lahore Board-Group-I- 
2013-A) 
17. What are uses of PCR 
amplification 
analysis? (L.B-2013) 
(Lahore Board-Group-I- 
2013-A) 
18. What is probe? Give its use. 
(Lahore Board-New Scheme- 
Group-I) 


(2014-A) 
19. Differentiate between plasmids 
psC 101 
and pBR322. 
(Lahore Board-New Scheme- 
Group-!I) 


(2014-A) 

20. What is totipotent? (L.B-2014) 
(Lahore Board-New Scheme- 

Group-II) 


(2014-A 
21. What are transgenic plants? 
(L.B-2014) 


(Lahore Board-New Scheme- 
Group-II) 


(2014-A) Answers 
1. Restriction Enzyme: - 


2. Transgenic Animal: - 


3. Restriction Enzymes: - 


4. Transgenic Organisms: - 


5. Importance of Gene 
Sequencing: - 
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6. Differences between Ex-Vivo 13. Role of Suicide Gene in 
and In- Transgenie 

Vivo Gene Therapy: - Bacteria: - 
7. Present Goal of Gerontology: 14. A) Biodegradable Plastic: - 


8. Transgenic Plants: - 


B) Origin of Biodegradable 
Plastic: - 


9. Restriction Enzyme: - 


15. Palindromeic Sequences: - 


10. Three Possible Ways to Get 
the Gene of 
Interest: - 


16. A) Genome: - 


11. Role of Molecular Carrier- 
the Vector: 
B) Genomic Library: - 


17. Uses of PCR Amplification 
Analysis: - 
12. Role of Lambda Phage 
During 
Recombinant DNA 
Technology: - 
18. A) Probe: - 
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B) Use of Probe: - 


19. Differences between 
Plasmids pSC 101 
and pBR322: - 


20. Totipotent: - 


21. Transgenic Plants: - 


GUJRANWALA BOARD 
Questions 


1. What are restriction enzymes? 
(Gujranwala 

Board-2008-A) 

2. Define protoplast. (G.B-2008) 
(Gujranwala 

Board-2008-A) 

3. What are 

palindromicsequence? 
(Gujranwala 

Board-2009-A) 


4. What are possible benefits of 
human 
genome project? 
(Gujranwala 
Board-2009-A) 
5. Discuss the role of prob. ( G.B- 
2010) 
(Gujranwala 
Board-2010-A) 
6. What are restriction enzymes? 
(Gujranwala 
Board-2010-A) 
7. Explain the transgenic 
organisms. 
(Gujranwala 
Board-2010-A) 
8. What is meant by totepotent? 
(Gujranwala 
Board-2011-A) 
9. For which the abbreviation of 
SCID is 
used? 
(Gujranwala 
Board-2011-A) 
10. Elaborate molecular carriers. 
Give 
examples. ( G.B-2012) 


(Gujranwala 
Board-2012-A) 
11. What is gene therapy? ( G.B- 
2013) 

(Gujranwala 
Board-2013-A) 
12. Define Genetic Engineering. 
( G.B-2013) 

(Gujranwala 
Board-2013-A) 
13. Give two uses of DNA finger 
printing. 

(Gujranwala 
Board-2013-A) 
14. Differentiate between Sanger's 
method 

and Maxam Gilbert method of 

Gene 
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Sequencing. ( G.B-2013) 
(Gujranwala 
Board-2013-A) 
15. What is aspartame? ( G.B- 
2013) 
(Gujranwala 
Board-2013-A) 
16. Explain transgenic organisms. 
(Gujranwala Board-New 
Scheme) 


(2014-A) 

17. What is cystic fibrosis? 
(Gujranwala Board-New 

Scheme) 


(2014-A) 
18. What are bioreactors? .(G.B- 
2014) 

(Gujranwala Board-New 
Scheme) 


(2014-A) 
19. What is gene theory? .(G.B- 
2014) 

(Gujranwala Board-New 
Scheme) 


(2014-A) 

Answers 

1. What are restriction enzymes? 
(Gujranwala 

Board-2008-A) 

2. Define protoplast. (G.B-2008) 
(Gujranwala 

Board-2008-A) 

3. What are 

palindromicsequence? 
(Gujranwala 

Board-2009-A) 

4. What are possible benefits of 

human 

genome project? 

(Gujranwala 

Board-2009-A) 


5. Discuss the role of prob. ( G.B- 
2010) 
(Gujranwala 
Board-2010-A) 
6. What are restriction enzymes? 
(Gujranwala 
Board-2010-A) 
7. Explain the transgenic 
organisms. 
(Gujranwala 
Board-2010-A) 
8. What is meant by totepotent? 
(Gujranwala 
Board-2011-A) 
9. For which the abbreviation of 
SCID is 
used? 
(Gujranwala 
Board-2011-A) 
10. Elaborate molecular carriers. 
Give 
examples. ( G.B-2012) 


(Gujranwala 
Board-2012-A) 
11. What is gene therapy? ( G.B- 
2013) 
(Gujranwala 
Board-2013-A) 
12. Define Genetic Engineering. 
( G.B-2013) 
(Gujranwala 
Board-2013-A) 
13. Give two uses of DNA finger 
printing. 
(Gujranwala 
Board-2013-A) 
14. Differentiate between Sanger's 
method 
and Maxam Gilbert method of 
Gene 
Sequencing. ( G.B-2013) 
(Gujranwala 
Board-2013-A) 
15. What is aspartame? ( G.B- 
2013) 
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(Gujranwala 
Board-2013-A) 
16. Explain transgenic organisms. 
(Gujranwala Board-New 
Scheme) 


(2014-A) 

17. What is cystic fibrosis? 
(Gujranwala Board-New 

Scheme) 


(2014-A) 
18. What are bioreactors? .(G.B- 
2014) 

(Gujranwala Board-New 
Scheme) 


(2014-A) 
19. What is gene theory? .(G.B- 
2014) 

(Gujranwala Board-New 
Scheme) 


(2014-A) 


MULTAN BOARD 
Questions 
1. What is Vortex Mixing? 
(Multan 
Board-2008-A) 
2. What is the use of Bioreactors? 
Name a 
few products. 
(Multan 
Board-2008-A) 
3. Write the names of any four 


biotechnology products 
produced by 
Bacteria. 
(Multan 
Board-2008-S) 
4. What is a Genomic Library? 
(Multan 
Board-2008-S) 
5. Explain Transgenic Organisms. 
(Multan 
Board-200S-S) 
6. What is vortex mixing? 
(Multan 
Board-2009-A) 
7. What is the role of transgenic 
bacteria in 
plants? 
(Multan 
Board-2009-A) 
8. What is the role of vectors in 
genetic 
engineering? 
(Multan 
Board-2009-A) 
9. What are the main principles of 
gene 
sequence? 
(Multan 
Board-2009-S) 
10. What is Gene pharming? 
(Multan 
Board-2010-A) 
11. What is Palindromic 
Sequences? 
(Multan 
Board-2010-A) 
12. Give two advantages of 
Polymerase 
Chain Reaction. 
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(Multan 
Board-2010-A) 
13. State “Gel Electrohoresis” 
process. 
(Multan 
Board-2010-S) 
14. What is Recombinant DNA 
technology? 
(Multan 
Board-2010-S) 
15. Discuss two goals of Human 
Genome 
Project. 
(Multan 
Board-2010-S) 
16. Explain the importance of gene 
sequencing. 
(Multan 
Board-2011-A) 
17. What are two methods of Gene 
Therapies in human? 
(Multan 
Board-2011-A) 
18. What do you mean by 
alindromic 
Sequence? 
(Multan 
Board-2011-S) 
19. Give any two uses of PCR 
amplification 
analysis. 
(Multan 
Board-2011-S) 
20. What is Palindromic Sequence? 
(Multan 
Board-2012-A) 
21. What is Tag Polymerase and its 
significance. (M.B 2012) 


(Multan 
Board-2012-S) 
22. Write the way by which 
Bacterial cell 
becomes permeable to plasmid. 
(Multan 
Board-2013-A) 
23. How a certain gene can be 
searched 
present in a Genomic Library? 
(Multan 
Board-2013-A) 
24. Write down two different 
methods in 
Gene Sequencing for 
generation of DNA 
fragment. (M.B 2013) 
(Multan 
Board-2013-A) 
10. What is Cystic Fibrosis? (M.B 
2014) 
(Multan Board-Old Scheme- 
2014-A) 
11. Why Tag polymerase is used? 
(Multan Board-New Scheme- 
2014-A) 
12. What are Totipotents? (M.B 
2014) 
(Multan Board-New Scheme- 
2014-A) 


Answers 
1. What is Vortex Mixing? 
(Multan 
Board-2008-A) 
2. What is the use of Bioreactors? 
Name a 
few products. 
(Multan 
Board-2008-A) 
3. Write the names of any four 
biotechnology products 
produced by 
Bacteria. 
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(Multan 
Board-2008-S) 
4. What is a Genomic Library? 
(Multan 
Board-2008-S) 
5. Explain Transgenic Organisms. 
(Multan 
Board-200S-S) 
6. What is vortex mixing? 
(Multan 
Board-2009-A) 
7. What is the role of transgenic 
bacteria in 
plants? 
(Multan 
Board-2009-A) 
8. What is the role of vectors in 
genetic 
engineering? 
(Multan 
Board-2009-A) 
9. What are the main principles of 
gene 
sequence? 
(Multan 
Board-2009-S) 
10. What is Gene pharming? 
(Multan 
Board-2010-A) 
11. What is Palindromic 
Sequences? 
(Multan 
Board-2010-A) 
12. Give two advantages of 
Polymerase 
Chain Reaction. 
(Multan 
Board-2010-A) 
13. State “Gel Electrohoresis” 
process. 


(Multan 
Board-2010-S) 
14. What is Recombinant DNA 
technology? 
(Multan 
Board-2010-S) 
15. Discuss two goals of Human 
Genome 
Project. 
(Multan 
Board-2010-S) 
16. Explain the importance of gene 
sequencing. 
(Multan 
Board-2011-A) 
17. What are two methods of Gene 
Therapies in human? 
(Multan 
Board-2011-A) 
18. What do you mean by 
alindromic 
Sequence? 
(Multan 
Board-2011-S) 
19. Give any two uses of PCR 
amplification 
analysis. 
(Multan 
Board-2011-S) 
20. What is Palindromic Sequence? 
(Multan 
Board-2012-A) 
21. What is Taq Polymerase and its 
significance. (M.B 2012) 


(Multan 
Board-2012-S) 
22. Write the way by which 
Bacterial cell 
becomes permeable to plasmid. 
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(Multan 
Board-2013-A) 
23. How a certain gene can be 
searched 
present in a Genomic Library? 
(Multan 
Board-2013-A) 
24. Write down two different 
methods in 
Gene Sequencing for 
generation of DNA 
fragment. (M.B 2013) 
(Multan 
Board-2013-A) 
10. What is Cystic Fibrosis? (M.B 
2014) 
(Multan Board-Old Scheme- 
2014-A) 
11. Why Tag polymerase is used? 
(Multan Board-New Scheme- 
2014-A) 
12. What are Totipotents? (M.B 
2014) 
(Multan Board-New Scheme- 
2014-A) 


BAHAWALPUR BOARD 
Questions 


1. What is gene sequencing? 
(Bahawalpur 

Board-2008-A) 

2. What is gene therapy? 
(Bahawalpur 

Board-2008-A) 

3. What are transgenic bacteria? 
(Bahawalpur 

Board-2008-A) 

4. What is gene sequencing? 
(Bahawalpur 

Board-2008-A) 


5. What is meant by Gene 
Therapy? 
(Bahawalpur 
Board-2009-A) 
6. Define the term Totipotent. 
(Bahawalpur 
Board-2009-A) 
7. What is meant by Severe 
Combined 
Immunodeficiency Syndrome 
(SCID)? 
(Bahawalpur 
Board-2009-A) 
8. What is Gene Sequencing? 
(Bahawalpur 
Board-2009-A) 
9. What is Tissue Culture? 
(Bahawalpur 
Board-2009-A) 
10. What is Tag Polymerase? Give 
its one 
character and use. 
(Bahawalpur 
Board-2010-A) 
11. How do you get a gene? 
Explain two 
possible ways only. 
(Bahawalpur 
Board-2010-A) 
12. How does a Genetic Engineer 
produce a 
Salt Tolerant (Arabidopsis) 
Plant? 
(Bahawalpur 
Board-2010-A) 
13. Write down the treatment of 
Cancer 
through Gene therapy. 
(Bahawalpur 
Board-2011-A) 
14. What are Restriction 
Enzymes? Give 
their significance. 
(Bahawalpur 
Board-2011-A) 
15. Define P.C.R. 
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(Bahawalpur 
Board-2012-A) 
16. What is Cloning of a Gene? 

(Bahawalpur 
Board-2013-A) 
17. Give two possible way to get 
the gene 

of interest. 

(Bahawalpur 
Board-2013-A) 
18. State tissue culture with one 
example. 

(Bahawalpur 
Board-2013-A) 


19. What are Biofilters? 
(Bahawalpur Board-New 
Scheme) 


(2014-A) 
20. Define Palindromic Sequences 
and 
Sticky Ends. 
(Bahawalpur Board-New 
Scheme) 


(2014-A) 

Answers 

1. What is gene sequencing? 
(Bahawalpur 

Board-2008-A) 

2. What is gene therapy? 
(Bahawalpur 

Board-2008-A) 

3. What are transgenic bacteria? 
(Bahawalpur 

Board-2008-A) 

4. What is gene sequencing? 
(Bahawalpur 

Board-2008-A) 

5. What is meant by Gene 

Therapy? 
(Bahawalpur 

Board-2009-A) 

6. Define the term Totipotent. 


(Bahawalpur 
Board-2009-A) 
7. What is meant by Severe 
Combined 
Immunodeficiency Syndrome 
(SCID)? 
(Bahawalpur 
Board-2009-A) 
8. What is Gene Sequencing? 
(Bahawalpur 
Board-2009-A) 
9. What is Tissue Culture? 
(Bahawalpur 
Board-2009-A) 
10. What is Tag Polymerase? Give 
its one 
character and use. 
(Bahawalpur 
Board-2010-A) 
11. How do you get a gene? 
Explain two 
possible ways only. 
(Bahawalpur 
Board-2010-A) 
12. How does a Genetic Engineer 
produce a 
Salt Tolerant (Arabidopsis) 
Plant? 
(Bahawalpur 
Board-2010-A) 
13. Write down the treatment of 
Cancer 
through Gene therapy. 
(Bahawalpur 
Board-2011-A) 
14. What are Restriction 
Enzymes? Give 
their significance. 
(Bahawalpur 
Board-2011-A) 
15. Define P.C.R. 
(Bahawalpur 
Board-2012-A) 
16. What is Cloning of a Gene? 
(Bahawalpur 
Board-2013-A) 
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17. Give two possible way to get 
the gene 
of interest. 

(Bahawalpur 
Board-2013-A) 
18. State tissue culture with one 
example. 

(Bahawalpur 
Board-2013-A) 


19. What are Biofilters? 
(Bahawalpur Board-New 
Scheme) 


(2014-A) 
20. Define Palindromic Sequences 
and 
Sticky Ends. 
(Bahawalpur Board-New 
Scheme) 


(2014-A) 
FAISALABAD BOARD 
Questions 


1. Explain micropropagation. 
(F.B- 2009) 

(Faisalabad 
Board-2009-A) 
2. What is Genomic library? (F.B- 
2009) 

(Faisalabad 
Board-2009-A) 
3. Give two primary goals of 
human 

genome project. (F.B- 2010) 

(Faisalabad 
Board-2010-A) 
4. What is cystic fibrosis? (F.B- 
2010) 

(Faisalabad 
Board-2010-A) 
5. What is SCID and ADA? (F.B- 
2010) 

(Faisalabad 
Board-2010-A) 


6. What are secretors? (F.B- 
2010) 
(Faisalabad 
Board-2010-A) 
7. What is hydrothermal vents? 
Give their 
role. (F.B- 2011) 
(Faisalabad 
Board-2011-A) 
8. What are bioreactors? (F.B- 
2011) 
(Faisalabad 
Board-2011-A) 
9. Define PCR. (F.B- 2011) 
(Faisalabad 
Board-2011-A) 
10. Define DNA figure printing. 
(F.B- 2012) 
(Faisalabad 
Board-2012-A) 
11. What do you know about 
particle gun? 
(Faisalabad 
Board-2013-A) 
12. How gene therapy has been 
used for the 
treatment of coronary artery 
angioplasty? (F.B- 2013) 
(Faisalabad 
Board-2013-A) 
13. Why plants cells are said to be 
totipotent? (F.B- 2013) 
(Faisalabad 
Board-2013-A) 


Answers 
1. Explain micropropagation. 
(F.B- 2009) 

(Faisalabad 
Board-2009-A) 
2. What is Genomic library? (F.B- 
2009) 

(Faisalabad 
Board-2009-A) 
3. Give two primary goals of 
human 
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genome project. (F.B- 2010) 
(Faisalabad 
Board-2010-A) 
4. What is cystic fibrosis? (F.B- 
2010) 
(Faisalabad 
Board-2010-A) 
5. What is SCID and ADA? (F.B- 
2010) 
(Faisalabad 
Board-2010-A) 
6. What are secretors? (F.B- 
2010) 
(Faisalabad 
Board-2010-A) 
7. What is hydrothermal vents? 
Give their 
role. (F.B- 2011) 
(Faisalabad 
Board-2011-A) 
8. What are bioreactors? (F.B- 
2011) 
(Faisalabad 
Board-2011-A) 
9. Define PCR. (F.B- 2011) 
(Faisalabad 
Board-2011-A) 
10. Define DNA figure printing. 
(F.B- 2012) 
(Faisalabad 
Board-2012-A) 
11. What do you know about 
particle gun? 
(Faisalabad 
Board-2013-A) 
12. How gene therapy has been 
used for the 
treatment of coronary artery 
angioplasty? (F.B- 2013) 
(Faisalabad 
Board-2013-A) 
13. Why plants cells are said to be 
totipotent? (F.B- 2013) 
(Faisalabad 
Board-2013-A) 


RAWALPINDI BOARD 
Questions _ 


1. Describe the process of 
cloning. 
(Rawalpindi 
Board-2011-A) 
2. What are bioreactors? 
(Rawalpindi 
Board-2011-A) 
3. What are restriction 
endonucleases? 
(Rawalpindi 
Board-2012-A) 
4. What is robe? How is it traced? 
(Rawalpindi 
Board-2013-A) 
5. Define molecular scissors. How 
are they 
obtained? 
(Rawalpindi 
Board-2013-A) 
6. Howcan you trace a murder, 
who 
assaulted a woman on a 
deserted place? 
(Rawalpindi 
Board-2013-A) 


Answers 
1. Describe the process of 
cloning. 
(Rawalpindi 
Board-2011-A) 
2. What are bioreactors? 
(Rawalpindi 
Board-2011-A) 
3. What are restriction 
endonucleases? 
(Rawalpindi 
Board-2012-A) 
4. What is robe? How is it traced? 
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(Rawalpindi 
Board-2013-A) 
5. Define molecular scissors. How 
are they 
obtained? 
(Rawalpindi 
Board-2013-A) 
6. How can you trace a murder, 
who 
assaulted a woman on a 
deserted place? 
(Rawalpindi 
Board-2013-A) 


SARGODHA BOARD 
Questions 


1. Define restriction enzymes. 
(Sargodha 
Board-2010-A) 
2. Explain two primary goals of 
human 
genome project. 
(Sargodha 
Board-2010-A) 
3. How the term totipotent given 
by 
Haberlandt is modified by 
Steward? 
(Sargodha 
Board-2010-A) 
4. What is probe? 
(Sargodha 
Board-2011-A) 
5. Name fire fly enzyme and its 
role. 
(Sargodha 
Board-2011-A) 
6. What is Gene-harming? 
(Sargodha 
Board-2012-A) 
7. Give cause and treatment of 
cystic 
fibrosis patients. 


(Sargodha 
Board-2013-A) 
8. Give the process of coronary 
artery 

angioplasty. 

(Sargodha 
Board-2013-A) 
9. Give the use of cell suspension 
culture 


technique. 
(Sargodha 
Board-2013-A) 
Answers 
1. Define restriction enzymes. 
(Sargodha 


Board-2010-A) 
2. Explain two primary goals of 
human 
genome project. 
(Sargodha 
Board-2010-A) 
3. How the term totipotent given 
by 
Haberlandt is modified by 
Steward? 
(Sargodha 
Board-2010-A) 
4. What is probe? 
(Sargodha 
Board-2011-A) 
5. Name fire fly enzyme and its 
role. 
(Sargodha 
Board-2011-A) 
6. What is Gene-harming? 
(Sargodha 
Board-2012-A) 
7. Give cause and treatment of 
cystic 
fibrosis patients. 
(Sargodha 
Board-2013-A) 
8. Give the process of coronary 
artery 
angioplasty. 
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(Sargodha 
Board-2013-A) 
9. Give the use of cell suspension 
culture 
technique. 
(Sargodha 
Board-2013-A) 


DERA GHAZI KHAN 
BOARD 


Questions 
1. What is the importance of DNA 
fingerprinting? 
(D.G.K. Board- 
2009-A) 
2. How can you get gene of 
interest for 
DNA biotechnology? 
(D.G.K. Board- 
2009-A) 
3. How can you test a tobacco 
plant 
containing luciferase gene? 


(D.G.K. Board- 
2009-A) 
4. What is Chimaeric DNA? 
(D.G.K. Board- 
2010-A) 


5. Give two goals of human 
genome 

project. 

(D.G.K. Board- 

2010-A) 
6. What is the contribution of 
Gottlieb 

Haberlandt in tissue culture? 


(D.G.K. Board- 
2010-A) 
7. What are transgenic 
organisms? 


(D.G.K. Board- 
2011-A) 
8. Define Hybridization. What are 
its uses? 
(D.G.K. Board-Group-I- 
2012-A) 
9. What do you mean by 
Totipotent? 
(D.G.K. Board-Group-II- 
2012-A) 
10. Define gene therapy. 
(D.G.K. Board-Group-I- 
2013-A) 
11. What is the role of a vector? 
(D.G.K. Board-Group-I- 
2013-A) 
12. What is the main role of 
molecular 
carrier in Biotechnology? 
(D.G.K. Board-Group-I- 
2013-A) 
13. Give three possible ways to get 
the gene 
of interest. 
(D.G.K. Board-Group-II- 
2013-A) 
14. How transgenic animals are 
developed? 
(D.G.K. Board-Group-II- 
2013-A) 
15. What are Palindromic 
sequences? 
(D.G.K. Board-Group-II- 
2013-A) 
16. Define Restriction Enzymes. 
(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 

17. What is Genetic Engineering? 
(D.G.K. Board-New Scheme- 

Group-I) 


(2014-A) 
18. What is cell suspension 
culture? 
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(D.G.K. Board-New Scheme- 
Group-II) 


(2014-A) 
19. Give difference between Ex- 
vivo and In- 
vivo Gene therapy. 
(D.G.K. Board-New Scheme- 
Group-II) 


(2014-A) 
Answers 
1. What is the importance of DNA 
fingerprinting? 
(D.G.K. Board- 
2009-A) 
2. How can you get gene of 
interest for 
DNA biotechnology? 
(D.G.K. Board- 
2009-A) 
3. How can you test a tobacco 
plant 
containing luciferase gene? 


(D.G.K. Board- 
2009-A) 
4. What is Chimaeric DNA? 
(D.G.K. Board- 
2010-A) 


5. Give two goals of human 
genome 

project. 

(D.G.K. Board- 

2010-A) 
6. What is the contribution of 
Gottlieb 

Haberlandt in tissue culture? 


(D.G.K. Board- 
2010-A) 
7. What are transgenic 
organisms? 

(D.G.K. Board- 
2011-A) 


8. Define Hybridization. What are 
its uses? 


(D.G.K. Board-Group-I- 
2012-A) 
9. What do you mean by 
Totipotent? 
(D.G.K. Board-Group-II- 
2012-A) 
10. Define gene therapy. 
(D.G.K. Board-Group-I- 
2013-A) 
11. What is the role of a vector? 
(D.G.K. Board-Group-I- 
2013-A) 
12. What is the main role of 
molecular 
carrier in Biotechnology? 
(D.G.K. Board-Group-I- 
2013-A) 
13. Give three possible ways to get 
the gene 
of interest. 
(D.G.K. Board-Group-II- 
2013-A) 
14. How transgenic animals are 
developed? 
(D.G.K. Board-Group-II- 
2013-A) 
15. What are Palindromic 
sequences? 
(D.G.K. Board-Group-II- 
2013-A) 
16. Define Restriction Enzymes. 
(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 

17. What is Genetic Engineering? 
(D.G.K. Board-New Scheme- 

Group-I) 


(2014-A) 
18. What is cell suspension 
culture? 

(D.G.K. Board-New Scheme- 
Group-II) 


(2014-A) 
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19. Give difference between Ex- 
vivo and In- 
vivo Gene therapy. 
(D.G.K. Board-New Scheme- 
Group-II) 


(2014-A) 


SAHIWAL BOARD 
Questions 


1. What is the function of 
restriction 
endonucleases. 
(Sahiwal 
Board-2013-A) 
2. What is Gene-Pharming? 
(Sahiwal 
Board-2013-A) 
3. Define cloning of transgenic 
animals, give an example. 
(Sahiwal 
Board-2013-A) 
4. What is gel electrophoresis? 
(Sahiwal Board-Old 
Scheme-2014-A) 
5. Describe genomic library. 
(Sahiwal Board-New Scheme- 
2014-A) 
6. What is cystic fibrosis? 
(Sahiwal Board-New Scheme- 
2014-A) 
Answers 
1. What is the function of 
restriction 


endonucleases. 
(Sahiwal 
Board-2013-A) 
2. What is Gene-Pharming? 
(Sahiwal 
Board-2013-A) 
3. Define cloning of transgenic 
animals, give an example. 
(Sahiwal 
Board-2013-A) 
4. What is gel electrophoresis? 
(Sahiwal Board-Old 
Scheme-2014-A) 
5. Describe genomic library. 
(Sahiwal Board-New Scheme- 
2014-A) 
6. What is cystic fibrosis? 
(Sahiwal Board-New Scheme- 
2014-A) 


Chapter --24 
HEVOLUTION 
SQS 


I) From Exercise: 
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II) From Punjab Boards: 


LAHORE BOARD 
Questions 


1. Define Hardy Weinberg 
Theorem. 
(Lahore 
Board-2008-A) 
2. What do you mean by 
endosymbiont hypothesis? 
(Lahore 
Board-2009-A) 
3. What are vestigial 
organs? Give 
two examples. ( L.B-2009) 
(Lahore 
Board-2009-A) 
4. Differentiate between 
hydrosere and 
xerasere. ( L.B-2009) 
(Lahore 
Board-2009-A) 
5. What are vestigial organs? 
Give 
example(L.B-2010) 
(Lahore 
Board-2010-A) 
6. What is function of 
eustachian tube? 
(Lahore 
Board-2010-A) 
7. Explain genetic drift. (L.B- 
2010) 
(Lahore 
Board-2010-A) 
8. Differentiate between 
homologous and 
analogous. (L.B-2011) 
(Lahore 
Board-2011-A) 


9. Write names of theories of 
evolution 
presented by Lamarck and 
Darwin. 
(Lahore 
Board-2011-A) 
10. What is genetic drift.? (L.B- 
2011) 
(Lahore 
Board-2011-A) 
11. Give the concept of fixed 
alleles. 
(Lahore Borad-Group-I- 
2012-A) 
12. Define genetic drift. (L.B-2012) 
(Lahore Borad-Group-I- 
2012-A) 
13. Define homologous organs by 
giving 
example. (L.B-2012) 
(Lahore Borad-Group-I- 
2012-A) 
14. What are vestigial organs? Give 
examples. (L.B-2012) 
(Lahore Borad-Group-lIl- 
2012-A) 
15. How does biography provide 
evidence for 
evolution? (L.B-2012) 
(Lahore Borad-Group-lIl- 
2012-A) 
16. Give the concept of Neo- 
Darwinism. 
(Lahore Borad-Group-lIl- 
2012-A) 
17. Give the names of four 
factors 
affecting genefrequency. 
(L.B-2013) 
(Lahore Borad-Group-I- 
2013-A) 
18. Define Hardy Weinberg 
Theorem 
and give its equation in the 
form of 
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binomial expansion. (L.B- 
2013) 
(Lahore Borad-Group-I- 
2013-A) 
19. Explain Hardy Weinberg 
Theorem. 
(Lahore Borad-Group-II- 
2013-A) 
20. Differentiate between 
homologous and 
analogous. (L.B-2013) 
(Lahore Borad-Group-II- 
2013-A) 
21. State theory of special 
creation. 
(Lahore Borad-New Scheme- 
Group-I) 


(2014-A) 

22. What is modern synthesis? 
(Lahore Borad-New Scheme- 

Group-I) 


(2014-A) 
23. Describe membrane 
invagination 
hypothesis of eukaryotic cell 
division. 
(Lahore Borad-New Scheme- 
Group-I) 


(2014-A) 
24. Define fossils. Where are most 
of the 
fossils found? (L.B-2014) 
(Lahore Borad-New Scheme- 
Group-II) 


(2014-A) 
25. What are vestigial organs? 
Name some 

important vestigial organs of 
man. 
(Lahore Borad-New Scheme- 
Group-I) 


(2014-A) 


Answers 


GUJRANWALA BOARD 
Questions _ 


1. What do you mean by 
endosymbiont 
hypothesis? (G.B-2008) 
(Gujranwala Board- 
2008-A) 
2. Define genetic drift. (G.B- 
2008) 
(Gujranwala Board- 
2008-A) 
3. What are homologous 
structure. 
(Gujranwala Board- 
2008-A) 
4. What do you mean by 
endosymbiont 
hypothesis? 
(Gujranwala Board- 
2009-A) 
5. Give two measures to protect 
endangered species. 
(Gujranwala Board- 
2009-A) 
6. Define homologous organs 
with 
example 
(Gujranwala Board- 
2009-A) 
7. Why Galapagos islands are 
famous? 
(Gujranwala Board- 
2010-A) 
8. Briefly explain Hardy Weinberg 
Theorum. 
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(Gujranwala Board- 
2010-A) 
9. Define evolution. 
(Gujranwala Board- 
2011-A) 
10. What is Neo-Darwinism? 
(Gujranwala Board- 
2011-A) 
11. Explain briefly endosymbiont 
hypothesis. ( G.B-2012) 
(Gujranwala Board- 
2012-A) 
12. Name any four species, 
declared extinct 
in Pakistan. ( G.B-2012) 
(Gujranwala Board- 
2012-A) 
13. Differentiate between 
homologous and 
analogous organs. ( G.B- 
2012) 
(Gujranwala Board- 
2012-A) 
14. Define genetic drift. ( G.B- 
2013) 
(Gujranwala Board- 
2013-A) 
15. Define theory of Special 
Creation. 
(Gujranwala Board- 
2013-A) 
16. What is theory of Special 
Creation? 
(Gujranwala Board-New 
Scheme) 


(2014-A) 
17. Differentiate between 
homologous and 
analogous organs. .(G.B- 
2014) 
(Gujranwala Board-New 
Scheme) 


(2014-A) 


18. Name any four species 
declared 
extinct in Pakistan. .(G.B- 
2014) 
(Gujranwala Board-New 
Scheme) 


(2014-A) 


Answers 


MULTAN BOARD 
Questions _ 


1. Evolution is a remodeling 
process. 
Comment. 
(Multan 
Board-2008-A) 
2. What is difference between 
endangered 
species and threatened 
species. 
(Multan 
Board-2008-A) 
3. What are Vestegial Organs? 
Give two 
examples. 
(Multan 
Board-2008-S) 
3. What are Hydrothermal Vents? 
(Multan 
Board-2009-A) 
4. What do you mean by 
inheritance of 
acquired characters.? 
(Multan 
Board-2009-A) 
5. Briefly explain Genetic Drift. 
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(Multan 
Board-2009-S) 
6. Define Hydrothermal Vent. 
(Multan 
Board-2009-S) 
7. What are endangered species? 
(Multan 
Board-2010-A) 
8. Define Biogeograhy. 
(Multan 
Board-2010-A) 
9. Discuss the significance of 
archeobacteria in evolution. 
(Multan 
Board-2010-S) 
10. How did mitochondria evolve 
according 
to Endosymbiont Hyothesis? 
(Multan 
Board-2010-S) 
11. Define Theory of Special 
Creation. 
(Multan 
Board-2011-A) 
12. What are Homologous 
Structures? Give 
examples. 
(Multan 
Board-2011-A) 
13. State Hardy Weinberg 
Theorem. 
(Multan 
Board-2011-S) 
14. What are vestigial Organs? 
Give 
examples. 
(Multan 
Board-2011-S) 
15. Differentiate between 
Homology and 
Analogy. (M.B 2012) 
(Multan 
Board-2012-A) 
16. What are Vestigial Organs? 
Give 
examples. (M.B 2012) 


(Multan 
Board-2012-A) 
17. Explain Genetic Drift. (M.B 
2012) 
(Multan 
Board-2012-A) 
18. Write a note on Genetic Drift. 
(Multan 
Board-2012-A) 
19. Differentiate between 
homologous and 
analogous organs. (M.B 2012) 
(Multan 
Board-2012-A) 
20. What is Endosymbiont 
Hypothesis? 
(Multan 
Board-2013-A) 
21. Differentiate between 
Endangered 
Species and Threatened 
Species. 
(Multan 
Board-2013-A) 
22. How are Evolutionary 
relationships 
reflected in DNA and Proteins? 
(M.B 
(Multan Board-Old 
Scheme-2014) 
23. Differentiate between 
Homologous and 
Analogous Organs. (M.B 2014) 
(Multan Board-Old 
Scheme-2014) 
24. What is Endosymbiont 
Hypothesis? 
(Multan Board-Old 
Scheme-2014) 
25. Define Theory of Special 
Creation. (M.B 
(Multan Board-New 
Scheme-2014) 
26. What are Hydrothermal Vents? 
(Multan Board-New 
Scheme-2014) 
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Answers 


BAHAWALPUR BOARD 
Questions 


1. What are endangered species? 
(Bahawalpur 
Board-2008-A) 
2. What are Hydrothermal Vent? 
(Bahawalpur 
Board-2009-A) 
3. Define Evolution. 
(Bahawalpur 
Board-2009-A) 
4. Differentiate between 
Homology and 
Analogy. 
(Bahawalpur 
Board-2009-A) 
5. How Homologous Organs are 
different 
from Analogous Organs? 
(Bahawalpur 
Board-2010-A) 
6. Define Hydrothermal Vents. 
(Bahawalpur 
Board-2010-A) 
7. Why the species become 
endangered? 
(Bahawalpur 
Board-2010-A) 
8. What is Genetic Drift? 
(Bahawalpur 
Board-2011-A) 
9. How Convergent Evolution 
differ from 
Divergent Evolution? 
(Bahawalpur 
Board-2011-A) 


10. Define with examples 
Homologous and 
Analogous Organs. 
(Bahawalpur 
Board-2012-A) 
11. Define Hardy Weinberg 
Theorum. 
(Bahawalpur 
Board-2012-A) 
12. Define Species. 
(Bahawalpur 
Board-2012-A) 
13. How Molecular Biology is an 
important 
evidence of Evolution? 
(Bahawalpur 
Board-2013-A) 
14. What are Analogous 
Structures? Give an 
example. 
(Bahawalpur 
Board-2013-A) 
15. Explain Endosymbiont 
Hyothesis. 
(Bahawalpur Board-New 
Scheme) 


(2014-A) 
16. Differentiate between 
Homologous 
Organs and Analogous Organs. 
(Bahawalpur Board-New 
Scheme) 


(2014-A) 
17. Name any four factors 
affecting Gene 
frequency. 
(Bahawalpur Board-New 
Scheme) 


(2014-A) 


Answers 
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FAISALABAD BOARD 
Questions 


1. What is hardy Weinberg 
Theorem? 
(Faisalabad 
Board-2008-A) 
2. Explain the term homology 
with suitable 
example. (F.B- 2008) 
(Faisalabad 
Board-2008-A) 
3. Define Darwinism. (F.B- 2008) 
(Faisalabad 
Board-2008-A) 
4. Explain homologous character 
with the 
help of an example. (F.B- 2009) 
(Faisalabad 
Board-2009-A) 
5. Differentiate between 
endangered 
species and threatened 
species. 
(Faisalabad 
Board-2009-A) 
6. Ifin a wild flower populating 
p= 0.8, 
Calculate P2+2pq+q2=1. (F.B- 
2010) 
(Faisalabad 
Board-2010-A) 
7. Differentiate between 
homologous and 
analogous organs(F.B- 2010) 
(Faisalabad 
Board-2010-A) 
8. Explain endosymbiont 
hypothesis. 
(Faisalabad 
Board-2010-A) 
9. What is genertic drift? Explain. 
(Faisalabad 
Board-2011-A) 
10. Define neodarwanism. (F.B- 
2012) 


(Faisalabad 
Board-2012-A) 
11. How in dangered species are 
distinct 
from extinct species? (F.B- 
2012) 
(Faisalabad 
Board-2012-A) 
12. Name any four factors 
affecting gene 
frequency. (F.B- 2012) 
(Faisalabad 
Board-2012-A) 
13. Differentiate between 
Endangered and 
threatened species. (F.B- 2013) 
(Faisalabad 
Board-2013-A) 
14. What are hydrothermal vents? 
(Faisalabad 
Board-2013-A) 
15. What are homologous organs? 
(Faisalabad Board-Old 
Scheme) 


(2014-A) 

16. Define genetic drift. 
(Faisalabad Board-Old 

Scheme) 


(2014-A) 
17. Define endosymbiont 
hypothesis. 

(Faisalabad Board-Old 
Scheme) 


(2014-A) 
18. What is the theory of special 
creation? 

(Faisalabad Board-New 
Scheme) 


(2014-A) 
19. Differentiate between 
endangered and 

extinct species. 
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(Faisalabad Board-New 
Scheme) 


(2014-A) 


Answers 


RAWALPINDI BOARD 
Questions _ 


1. Define secies. 
(Rawalpindi 
Board-2011-A) 
2. Differentiate between 
homologous and 
analogous organs. 
(Rawalpindi 
Board-2011-A) 
3. Define hydrothermal vents. 
(Rawalpindi 
Board-2012-A) 
4. Define modern synthesis. 
(Rawalpindi 
Board-2012-A) 
5. Name the species declared as 
extinct in 
Pakistan. 
(Rawalpindi 
Board-2012-A) 
6. Define Neo-Darwinism. 
(Rawalpindi 
Board-2013-A) 
7. Define analogous organs and 
give an 
example. 
(Rawalpindi 
Board-2013-A) 


Answers 


SARGODHA BOARD 
Questions _ 


1. What is the membrane 
invagination 
hypothesis? 
(Sargodha 
Board-2010-A) 
2. Define evolution. Name the 
evolutionist 
who gave the theory of 
inheritance of 
acquired characteristics. 
(Sargodha 
Board-2010-A) 
3. Give the concept of fixed 
alleles. 
(Sargodha 
Board-2011-A) 
4. Differentiate between 
homologous and 
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analogous organs. 
(Sargodha 
Board-2011-A) 
5. Give two contributions of 
Cuvier. 
(Sargodha 
Board-2012-A) 
6. Write a note on theory of 
natural 
selection. 
(Sargodha 
Board-2012-A) 
7. Describe vestigial organs. Give 
two 
examples. 
(Sargodha 
Board-2013-A) 
8. Define endosymbiont 
hypothesis. 
(Sargodha 
Board-2013-A) 
9. What are vestigial organs? 
Give one 
example. 
(Sargodha Board-New 
Scheme) 


(2014-A) 
10. Define genetic grifts and give 
its effects. 

(Sargodha Board-New 
Scheme) 


(2014-A) 


Answers 


DERA GHAZI KHAN 
BOARD 


Questions _ 
1. Explain endosymbiont 
hypothesis. 

(D.G.K. Board- 
2009-A) 
2. What are vestigial organs? 
Give 


examples. 
(D.G.K. Board- 
2009-A) 
3. What are hydrothermal vents? 
(D.G.K. Board- 
2010-A) 


4. Explain the convergent 
evolution. 
(D.G.K. Board- 
2010-A) 
5. Differentiate between 
homologous and 
analogous organs. 
(D.G.K. Board- 
2010-A) 
6. Differentiate between 
Convegent and 
Divergent Evolution. 
(D.G.K. Board- 
2011-A) 
7. Name some species of animals 
that are 
declared as extinct in Pakistan. 
(D.G.K. Board- 
2011-A) 
8. What is the role of 
geographical barriers 
in evolution? 
(D.G.K. Board-Group-I- 
2012-A) 
9. Differentiate between 
homologous and 
analogous organs. 
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(D.G.K. Board-Group-I- 
2012-A) 
10. Define endosymbiont 
hypothesis. 
(D.G.K. Board-Group-II- 
2012-A) 
11. Write about vestigial organs. 
(D.G.K. Board-Group-II- 
2012-A) 
12. Write down two measures to 
preserve 
endangered species. 
(D.G.K. Board-Group-II- 
2012-A) 
13. Give measures to protect 
endangered 
species. 
(D.G.K. Board-Group-I- 
2013-A) 
14. Differentiate between 
Homologous and 
Analogous organs. 
(D.G.K. Board-Group-I- 
2013-A) 
15. What are vestigial organs? 
Give 
example. 
(D.G.K. Board-Group-II- 
2013-A) 
16. What do you mean by 
endosymbiont 
hypothesis? Give example. 
(D.G.K. Board-Group-II- 
2013-A) 
17. Differentiate between 
homology and 
analogy. 
(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 
18. What are endangered species? 
Give 
example. 
(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 
19. What is genetic drift? 

(D.G.K. Board-New Scheme- 
Group-IT) 


(2014-A) 
20. Differentiate between 
homologous and 
analogous organs. 
(D.G.K. Board-New Scheme- 
Group-II) 


(2014-A) 
21. Sugggest any two plans for the 
conservation of endangered 
species. 
(D.G.K. Board-New Scheme- 
Group-II) 


(2014-A) 


Answers 


SAHIWAL BOARD 
Questions _ 


1. Describe vestigial organs with 
examples. 
(Sahiwal 
Board-2013-A) 
2. What is concept of special 
creation? 
(Sahiwal Board-Old 

Scheme-2014-A) 
3. What do you mean by 
inheritance of 

acquired characteristics? 
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(Sahiwal Board-Old 
Scheme-2014-A) 
4. Name the factors affecting 
gene 
frequency. 
(Sahiwal Board-Old 
Scheme-2014-A) 
5. Name the factors affecting 
gene 
frequency. 
(Sahiwal Board-New Scheme- 
2014-A) 
6. Define endosymbiont 
hypothesis. 
(Sahiwal Board-New Scheme- 
2014-A) 
7. Name two reptiles which have 
been 
declared extinct in Pakistan. 
(Sahiwal Board-New Scheme- 
2014-A) 


Answers 


Chapter --25 
ECOSYSTEM 
SQS 


I) From Exercise: 


II) From Punjab Boards: 


LAHORE BOARD 
Questions _ 


1. Define synecology. 
(Lahore Board- 
2008-A) 
2. What are lichens? 
(Lahore Board- 
2008-A) 
3. Define grazing. 
(Lahore Board- 
2008-A) 
4. What is a mycorrhiza? 
(Lahore Board- 
2009-A) 
5. Differentiate between 
hydrosere and 


xerosere. 
(Lahore Board- 
2009-A) 
6. Differentiate between food 
chain and 
food web. 
(Lahore Board- 
2010-A) 


7. What is grazing? How grazers 
affect the 
texture of the soil? 
(Lahore Board- 
2010-A) 
8. Define Niche. 
(Lahore Board- 
2011-A) 
9. What is a mycorrhiza? 
(Lahore Board- 
2011-A) 
10. Differentiate between 
synecology and 
autecology. 
(Lahore Board- 
2011-A) 
11. Define biogeochernical cycles. 
(Lahore Board-Group-I- 
2012-A) 
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12. Give the significance of 
predation. 
(Lahore Board-Group-I- 
2012-A) 
13. Write brief note on secondary 
succession. 
(Lahore Board-Group-I- 
2012-A) 
14. Define food chain by giving an 
example. 
(Lahore Board-Group-II- 
2012-A) 
15. Differentiate between habitat 
and niche. 
(Lahore Board-Group-II- 
2012-A) 
16. Define parasitism. Give its 
significance. 
(Lahore Board-Group-II- 
2012-A) 
17. Differentiate between Autecology 
and 
Synecology. 
(Lahore Board-Group-I- 
2013-A) 
18. Define commensalism with the 
help of 
an example. 
(Lahore Board-Group-I- 
2013-A) 
19. Define food chain and food 
web. 
(Lahore Board-Group-II- 
2013-A) 
20. Explain ecological Niche. 
(Lahore Board-Group-II- 
2013-A) 
21. Compare population with 
community. 
(Lahore Borad-New Scheme- 
Group-I) 


(2014-A) 
22. Define biosphere. 

(Lahore Borad-New Scheme- 
Group-I) 


(2014-A) 
23. Differentiate between 
consumers and 
decomposers. 
(Lahore Borad-New Scheme- 
Group-!I) 


(2014-A) 
24. What is Succession? 

(Lahore Borad-New Scheme- 
Group-II) 


(2014-A) 
25. Differentiate between biomes 
and 
biosphere. 
(Lahore Borad-New Scheme- 
Group-II) 


(2014-A) 
26. What are producers and 
consumers? 

(Lahore Borad-New Scheme- 
Group-II) 


(2014-A) 


Answers 


GUIRANWALA BOARD 
Questions _ 


1. Define a habitat. (G.B-2008) 
(Gujranwala 
Board-2008-A) 
2. What is food chain and food 
web? 
(Gujranwala 
Board-2008-A) 
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3. Define autecology. 
(Gujranwala 
Board-2009-A) 
4. What is food chain and food 
web? 
(Gujranwala 
Board-2009-A) 
5. Differentiate between food 
chain 
and food web. ( G.B-2010) 
(Gujranwala 
Board-2010-A) 
6. Write the significance of root 
nodules 
in plants. ( G.B-2010) 
(Gujranwala 
Board-2010-A) 
7. Define food web. 
(Gujranwala 
Board-2011-A) 
8. What is biosphere? 
(Gujranwala 
Board-2011-A) 
9. Distinguish between hydrosere 
and 
xerosere. 
(Gujranwala 
Board-2011-A) 
10. Define autecology with the help 
of an 
example. ( G.B-2012) 
(Gujranwala 
Board-2012-A) 
11. What are lichens and 
mycorrhizae? 
(Gujranwala 
Board-2012-A) 
12. Write about decomposers. 
(Gujranwala 
Board-2012-A) 
13. Define xerosere. Give flow 
chart of its 
stages. 
(Gujranwala Board-New 
Scheme) 


(2014-A) 

14. Define food chain and food web. 
(Gujranwala Board-New 

Scheme) 


(2014-A) 
15. How nitrogen depletion from 
soil is being 
overcome in nature? 
(Gujranwala Board-New 
Scheme) 


(2014-A) 


Answers 


MULTAN BOARD 
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Questions _ 
1. Differentiate between 
Community and 
Biome. 
(Multan 
Board-2008-A) 
2. Explain commensalism with 
the help of 
an example. 
(Multan 
Board-2008-A) 
3. How are the sizes of predators 
and prey 
populations related to each 
other? 
(Multan 
Board-2008-A) 
4. Differentiate between 
Ectoarasites and 
Endoparasites. 
(Multan 
Board-2008-S) 
5. Differentiate between 
Macronutrients 
and Micronutrients. 
(Multan 
Board-2008-S) 
6. How the sizes of predators and 
prey 
populations are related to each 
others? 
(Multan 
Board-2009-A) 
7. What is Commensalism? Give 
an 
example. 
8. What are the effects of 
overgrazing on 
soil? 
(Multan 
Board-2009-A) 


9. Draw a sketch of Trohic Levels. 


(Multan 
Board-2009-S) 


10. Differentiate between Habitat 
and Niche. 
(Multan 
Board-2009-S) 
11. Define Succession. 
(Multan 
Board-2009-S) 
12. How Synecology is different 
from 
Autecology? 
(Multan 
Board-2010-A) 
13. Differentiate between 
Overgrazing and 
Moderate Grazing. 
(Multan 
Board-2010-A) 
14. Define biogeochemical cycle. 
(Multan 
Board-2010-S) 
15. Differentiate between food 
chain and 
food web. 
(Multan 
Board-2010-S) 
16. Sketch an energy pyramid. 
(Multan 
Board-2011-A) 


17. What is infestation? 

(Multan 
Board-2011-A) 
18. Explain Niche. 

(Multan 
Board-2011-A) 
19. Differentiate between Pioneers 
and 

Climax community. 

(Multan 
Board-2011-S) 
20. What is Parasitism? 

(Multan 
Board-2011-S) 
21. Define food chain and food web 
only. 
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(Multan 
Board-2011-S) 
22. What are Root Nudules? Give 
their 
importance. (M.B 2012) 
(Multan 
Board-2012-A) 
23. Differentiate Between Food 
Chain and 
Food web(M.B 2012) 
(Multan 
Board-2012-A) 
24. What is Mycorrhiza? (M.B 
2012) 
(Multan 
Board-2012-A) 
25. What is nutrient cycle? How is 
the 
balance in nutrient cycle 
upset? 
(Multan 
Board-2012-S) 
26. Differentiate Autecology and 
Synecology. (M.B 2012) 
(Multan 
Board-2012-S) 
27. What is ecological niche? How 
does it 
differ from habitat? (M.B 2012) 
(Multan 
Board-2012-S) 
28. Compare population and 
community. 
Give examples. (M.B 2012) 
(Multan 
Board-2012-S) 
29. What is Autecology? . (M.B 
2013) 
(Multan 
Board-2013-A) 
30. Define Grazing. (M.B 2013) 
(Multan 
Board-2013-A) 
31. Differentiate between 
Ectoparasites and 
Endoparasites. (M.B 2014) 


(Multan Board-Old Scheme- 
2014-A) 
32. What is Commensalism? Give 
one 
example. (M.B 2014) 
(Multan Board-Old Scheme- 
2014-A) 
33. Differentiate between 
Mutualism and 
Commensalism. (M.B 2014) 
(Multan Board-Old Scheme- 
2014-A) 
34. What is Predation? Give its 
significance. 
(Multan Board-Old Scheme- 
2014-A) 
35. Define Food Chain and Food 
Web. 
(Multan Board-New Scheme- 
2014-A) 
36. Differentiate between 
Autecology and 
Synecology. (M.B 2014) 
(Multan Board-New Scheme- 
2014-A) 
37. Differentiate between 
Population and 
Community. (M.B 2014) 
(Multan Board-New Scheme- 
2014-A) 


Answers 


BAHAWALPUR BOARD 
Questions _ 


1. Define Commensalism. 
(Bahawalur 

Board-2008-A) 

2. What are biogeochemical 

cycles? 
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(Bahawalur 
Board-2008-A) 
3. Differentiate between 
Hydrosere and 
Xerosere. 
(Bahawalur 
Board-2009-A) 
4. Define the term 
Biogeochemical Cycle. 
(Bahawalur 
Board-2009-A) 
5. What is Synecology? 
(Bahawalur 
Board-2010-A) 
6. Differentiate between Predator 
and Prey. 
(Bahawalur 
Board-2010-A) 
7. Define Foliose Lichens with 
one 
example. 
(Bahawalur 
Board-2011-A) 
8. Differentiate between Predator 
and Prey. 
(Bahawalur 
Board-2011-A) 
9. Differentiate between 
Autecology and 
Synecology. 
(Bahawalur 
Board-2011-A) 
10. Differentiate between 
Synecology and 
Autecology. 
(Bahawalur 
Board-2012-A) 
11. Define Biosphere. 
(Bahawalur 
Board-2012-A) 
12. Define Predation. What is its 
significance. 
(Bahawalur 
Board-2012-A) 
13. What is Climax Community? 


(Bahawalur 
Board-2013-A) 
14. What is Mycorrhiza? Give an 
example. 

(Bahawalur 
Board-2013-A) 
15. Define Mutualism and give 
atleast one 

example. 
(Bahawalur Board-New 

Scheme) 


(2014-A) 
16. Differentiate between 
Autecology and 
Synecology. 
(Bahawalur Board-New 
Scheme) 


(2014-A) 
17. Define Parasitism and give 
atleast one 
example. 
(Bahawalur Board-New 
Scheme) 


(2014-A) 


Answers 


FAISALABAD BOARD 
Questions _ 


1. What is Mycorrhiza? 
(Faisalabad 
Board-2008-A) 
2. Define Synecology. 
(Faisalabad 
Board-2008-A) 
3. Differentiate between food web 
and food 
chain. 
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(Faisalabad 
Board-2008-A) 
4. Define Grazing? 
(Faisalabad 
Board-2008-A) 
5. What are the main steps ina 
biogeochemical cycle? 
(Faisalabad 
Board-2009-A) 
6. Differentiate between primary 
and 
secondary succession. 
(Faisalabad 
Board-2009-A) 
7. What are root nodules? Give 
example. 
(Faisalabad 
Board-2010-A) 
8. What is biosphere? 
(Faisalabad 
Board-2011-A) 
9. Briefly explain food chain. 
(Faisalabad 
Board-2011-A) 
10. Sketch three main steps in 
nitrogen 
cycle. 
(Faisalabad 
Board-2011-A) 
11. How is community differ from 
population? 
(Faisalabad 
Board-2012-A) 
12. Differentiate between 
hydrosere and 
xerosere? 
(Faisalabad 
Board-2012-A) 
13. What is commensalism? 
(Faisalabad 
Board-2012-A) 
14. Define autecology and 
synecology. 
(Faisalabad 
Board-2013-A) 


15. Differentiate between primary 
and 

secondary succession. 

(Faisalabad 

Board-2013-A) 
16. Differentiate between food 
chain and 

food web. 

(Faisalabad Board-Old 

Scheme) 


(2014-A) 
17. Define Niche. 
(Faisalabad Board-Old 


Scheme) 
(2014-A) 
18. What is parasitism? Give its 
significance. 
(Faisalabad Board-Old 
Scheme) 
(2014-A) 


19. Define xerosere. Give flow 
chart of its 
stages. 
(Faisalabad Board-New 
Scheme) 


(2014-A) 
20. Define food chain and food 
web. 

(Faisalabad Board-New 
Scheme) 


(2014-A) 
21. How nitrogen depletion from 
soil is 
being overcome in nature? 
(Faisalabad Board-New 
Scheme) 


(2014-A) 
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Answers 


RAWALPINDI BOARD 
Questions 


1. Compare population and 
Community. 

(Rawalpindi 
Board-2011-A) 
2. Define Autecology and 
Synecology. 

(Rawalpindi 
Board-2011-A) 
3. Differentiate between Habitat 
and Niche. 

(Rawalpindi 
Board-2011-A) 
4. Define food chain with an 
example. 

(Rawalpindi 
Board-2012-A) 
5. Differentiate between autecology 
and 

synecology. 

(Rawalpindi 
Board-2012-A) 
6. What are macronutrients? Give 
at least 

four examples. 

(Rawalpindi 
Board-2013-A) 
7. Give two examples of symbiotic 

organisms. 

(Rawalpindi 

Board-2013-A) 


Answers 


SARGODHA BOARD 
Questions _ 


1. Differentiate between 
population and 
species. 
(Sargodha 
Board-2010-A) 
2. What is meant by a climax 
forest? 
(Sargodha 
Board-2010-A) 
3. Compare lichens with 
mycorrhiza. 
(Sargodha 
Board-2010-A) 
4. Diiscuss predation and its 
significance. 
(Sargodha 
Board-2011-A) 
5. Differentiate between 
mutualism and 
commensalism. 
(Sargodha 
Board-2011-A) 
6. Discuss the role of 
decomposers in 
ecosystem. 
(Sargodha 
Board-2012-A) 
7. State parasitism with 
examples. 
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(Sargodha 
Board-2012-A) 
8. What are Biogeochemical 
Cycles? 

(Sargodha 
Board-2012-A) 
9. Define autecology and 
community 

ecology. 

(Sargodha 
Board-2013-A) 
10. Define parasitism. Give its 
importance. 

(Sargodha 
Board-2013-A) 
11. What are Decomposers? 

(Sargodha Board-New 

Scheme) 


(2014-A) 
12. Differentiate between 
population and 
community. 
(Sargodha Board-New 
Scheme) 


(2014-A) 
13. Differentiate between 
Hydrosere and 
Xerosere. 
(Sargodha Board-New 
Scheme) 


(2014-A) 


Answers 


DERA GHAZI KHAN 
BOARD 


Questions 


1. Differentiate a food chain anda 
food 

web. 

(D.G.K. Board- 

2009-A) 
2. What is common and different 
in lichen 

and mycorrhiza? 


(D.G.K. Board- 
2009-A) 
3. Sketch three main steps in 
Nitrogen 
cycle. 
(D.G.K. Board- 
2010-A) 


4. Define food chain and food 
web. 
(D.G.K. Board- 
2011-A) 
5. Give the role of Decomposers 
in an 
Ecosystem. 
(D.G.K. Board- 
2011-A) 
6. Differentiate between 
Hydrosere and 
Xerosere. 
(D.G.K. Board- 
2011-A) 
7. Give significance of predation. 
(D.G.K. Board-Group-I- 
2012-A) 
8. Define ammonification and 
assimilation. 
(D.G.K. Board-Group-I- 
2012-A) 
9. Define mutualism. Give 
examples. 
(D.G.K. Board-Group-I- 
2012-A) 
10. What are biogeochemical 
cycle? 
(D.G.K. Board-Group-II- 
2012-A) 
11. Write down briefly about root 
nodules. 
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(D.G.K. Board-Group-II- 
2012-A) 
12. Define Biosphere. 
(D.G.K. Board-Group-II- 
2012-A) 
13. Differentiate between food 
chain and 
food web. 
(D.G.K. Board-Group-I- 
2013-A) 
14. What is mutualism? Give its 
examples. 
(D.G.K. Board-Group-I- 
2013-A) 
15. Define succession. Give its 
types. 
(D.G.K. Board-Group-II- 
2013-A) 
16. Differentiate between 
macronutrients 
and micronutrients. 
(D.G.K. Board-Group-II- 
2013-A) 
17. What are lichens? 
(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 

18. Give two definitions of Niche. 
(D.G.K. Board-New Scheme- 

Group-I) 


(2014-A) 
19. Define Autecology with the 
help of an 
example. 
(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 
20. Define Humus. 

(D.G.K. Board-New Scheme- 
Group-IT) 


(2014-A) 


21. Differentiate between 
Nitrification and 
De-nitrification. 
(D.G.K. Board-New Scheme- 
Group-IT) 


(2014-A) 


Answers 


SAHIWAL BOARD 
Questions _ 


1. Write a brief note on crustose 
lichen 
stage. 
( Sahiwal 
Board-2013-A) 
2. Explain denitrification. 
( Sahiwal 
Board-2013-A) 
3. Write a short note on 
Commensalism. 
( Sahiwal Board-Old 
Scheme-2014-A) 
4. Differentiate between 
Micronutrients 
and Macronutrients. 
( Sahiwal Board-Old 
Scheme-2014-A) 
5. Define infestations. 
( Sahiwal Board-Old 
Scheme-2014-A) 
6. Differentiate between 
Autecology and 
Synecology. 
(Sahiwal Board-New Scheme- 
2014-A) 
7. What is succession? 
(Sahiwal Board-New Scheme- 
2014-A) 
8. What is mutualism? Give 
example. 
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(Sahiwal Board-New Scheme- 
2014-A) 


Answers 


Chapter --26 

SOME MAJOR 

ECOSYSTEMS 
SQs 


I) From Exercise: 


II) From Punjab Boards: 


LAHORE BOARD 
Questions _ 


1. Differentiate between 
Phytoplankton and 
Zooplankton. 
(Lahore 
Board-2008-A) 
2. Define the productivity of an 
ecosystem. 
(Lahore 
Board-2008-A) 
3. Differentiate between 
alpine and 
boreal forests. 
(Lahore 
Board-2009-A) 
4. What is a climate? 
(Lahore 
Board-2009-A) 
5. Write two adaptations for 
terrestrial 
ecosystem shown by living 
organisms. 
(Lahore 
Board-2010-A) 
6. What is the effect of human 
impact 
on desert ecosystem? 
(Lahore 
Board-2010-A) 
7. Differentiate between 
climate and 
weather. (L.B-2011) 
(Lahore 
Board-2011-A) 
8. Compare phytoplankton 
and 
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zooplankton. (L.B-2011) 
(Lahore 
Board-2011-A) 
9. What is composition of air of 
terrestrial 
ecosystem? (L.B-2012) 
(Lahore Board-Group-I- 
2012-A) 
10. Describe animal life of grass 
land 
ecosystem. (L.B-2012) 
(Lahore Board-Group-I- 
2012-A) 
11. Give two adaptations for 
terrestrial 
ecosystem(L.B-2012) 
(Lahore Board-Group- 
II-2012-A) 
12. Discuss animals life of 
temperate 
deciduous forests. 
(Lahore Board-Group- 
II-2012-A) 
13. What is the effect of human 
impact 
on Tundra Ecosystem. 
(Lahore Board-Group-I- 
2013-A) 
14. Characterize littoral zone of 
fresh 
water lakes. 
(Lahore Board-Group-I- 
2013-A) 15. Give the Layering 
characteristics of 
grassland. 
(Lahore Board-Group- 
II-2013-A) 16. Mention the 
characteristics of plant 
life in desert ecosystem. 
(Lahore Board-Group- 
II-2013-A) 
17. Give location of Tundra 
Ecosystem in 
Pakistan. 
(Lahore Board-New Scheme- 
Group-I) 


(2014-A) 
18. What is limnetic zone? Mention 
its life. 

(Lahore Board-New Scheme- 
Group-!I) 


(2014-A) 
19. What is climate? 

(Lahore Board-New Scheme- 
Group-II) 


(2014-A) 
20. Differentiate between alpine 
and boreal 
coniferous forests. 
(Lahore Board-New Scheme- 
Group-II) 


(2014-A) 
Answers 
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GUJRANWALA BOARD 
Questions 


1. Name different zones of fresh 
water lake. 
(Gujranwala 
Board-2008-A) 
2. What are alpines? 
(Gujranwala 
Board-2008-A) 
3. What are alpine or boreal 
forests? 
(Gujranwala 
Board-2009-A) 
4. Name different zones of 
freshwater lake. 
(Gujranwala 
Board-2009-A) 
5. What type of animals are 
present 
in littoral zone? 
(Gujranwala 
Board-2010-A) 
6. Define plankton. Give its tyes. 
(Gujranwala 
Board-2011-A) 
7. What are phytoplanktons? Give 
examples. 
(Gujranwala 
Board-2012-A) 
8. Define temperate deciduous 
forest. Mention 
various such forests in Pakistan. 
(Gujranwala 
Board-2012-A) 
9. Write about limnetic zone. 
(Gujranwala 
Board-2013-A) 
10. What type of plant life is 
present in 
desert ecosystem? 
(Gujranwala 
Board-2013-A) 
11. What do you ment by limnetic 
zone. 


(Gujranwala Board-New 
Scheme) 


(2014-A) 
12. Where Thal and Thar are 
situated? 

(Gujranwala Board-New 
Scheme) 


(2014-A) 
13. Differentiate between savnna 
and 
prairies. 
(Gujranwala Board-New 
Scheme) 


(2014-A) 


Answers 


MULTAN BOARD 
Questions _ 


1. How has been Sahra desert in 
Africa 
spread southward in about 
three last 
decade? 
(Multan 
Board-2008-A) 
2. Define productivity of an 
Ecosystem. 
(Multan 
Board-2008-S) 
3. Define weather. 
(Multan 
Board-2008-S) 
4. Differentiate beween Climate 
and 
Wheather. 


506 |Page 


(Multan 
Board-2009-A) 
5. What are the adaptations of 
desert 
animals to conserve water? 
(Multan 
Board-2009-A) 
6. What do you know about 
Lithospheric 
Ecosystem? 
(Multan 
Board-2009-S) 
7. What are two major terrestrial 
ecosystem? 
(Multan 
Board-2009-S) 
8. How the productivity of an 
Aquatic 
Ecosystem can be determined? 
(Multan 
Board-2010-A) 
9. Distinguish between Alpine 
and Boreal 
Forests. 
(Multan 
Board-2010-A) 
10. What are the soil conditions of 
grassland? 
(Multan 
Board-2010-S) 
11. Distinguish between alpine and 
boreal 
coniferous forests. 
(Multan 
Board-2010-S) 
12. How the productivity of an 
Aquatic 
Ecosystem can be determined? 
(Multan 
Board-2011-A) 
13. What is the effect of human 
impact on 
Tundra Ecosystem? 
(Multan 
Board-2011-A) 


14. Differentiate between Alpine 
and Boreal 
forests. 
(Multan 
Board-2011-S) 
15. Give the characteristics of 
Limnetic 
Zone of Fresh Water 
Ecosystem. 
(Multan 
Board-2012-A) 
16. What type of animal life is 
found in 
Tundra? 
(Multan 
Board-2012-A) 
17. What is layering in grass land? 
(Multan 
Board-2012-S) 
18. What is the difference between 
Savanna 
and Prairies. 
(Multan 
Board-2012-S) 
19. What is layering in grassland 
ecosystem? 
(Multan 
Board-2013-A) 
20. What type of animal life is 
present in the 
Tundra Ecosystem? (M.B 2013) 
(Multan 
Board-2013-A) 
21. Compare rainfall in Temperate 
Deciduous and Grassland 
Ecosystem. 
(Multan Board-Old Scheme- 
2014-A) 
22. What are the features of 
Aquatic 
Ecosystem? 
(Multan Board-Old Scheme- 
2014-A) 
23. Write a note on Profundal 
Zone. 
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(Multan Board-New Scheme- 
2014-A) 
24. Explain layering in grassland 
ecosystem. 

(Multan Board-New Scheme- 
2014-A) 


Answers 


BAHAWALPUR BOARD 
Questions 


1. Define productivity of an 
ecosystem. 
(Bahawalpur 
Board-2008-A) 
2. Write down three zones in lake 
ecosystem. 
(Bahawalpur 
Board-2008-A) 
3. Differentiate between whather 
and 
climate. 
(Bahawalpur 
Board-2009-A) 
4. What tye of organisms are 
present in 
profundal zone of lake? 
(Bahawalpur 
Board-2009-A) 
5. Differentiate between 
Phytoplankton and 
Zoolankton. 
(Bahawalpur 
Board-2009-A) 
6. What is Desertification? 
(Bahawalur 
Board-2010-A) 


7. Differentiate between Weather 
and 
Climate. 
(Bahawalur 
Board-2010-A) 
8. Describe Life Distribution in 
Limnetic 
Zone. 
(Bahawalur 
Board-2011-A) 
9. What is the significance of 
Copepod? 
(Bahawalur 
Board-2012-A) 
10. Name four major Ecosystems 
in 
Pakistan. 
(Bahawalur 
Board-2012-A) 
11. What are Copepods and give 
the habitat? 
(Bahawalur 
Board-2013-A) 
12. What is Tundra and types of its 
vegetation? 
(Bahawalur 
Board-2013-A) 
13. Write Flora and Fauna of 
Tundra 
Ecosystem. 
(Bahawalur Board-New 
Scheme) 


(2014-A) 
14. Define lankton and give its 


types. 
(Bahawalur Board-New 
Scheme) 


(2014-A) 


Answers 
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FAISALABAD BOARD 
Questions 


1. Define Productivity of an 
ecosystem. 
(Faisalabad 
Board-2008-A) 
2. What is meant by Productivity 
of an 
ecosystem? 
(Faisalabad 
Board-2009-A) 
3. What are alphine and boreal 
coniferous 
forests? 
(Faisalabad 
Board-2009-A) 
4. Compare littoral zone with 
limnetic zone 
in lake. 
(Faisalabad 
Board-2009-A) 
5. Differentiate between 
lithosphere and 
Atmosphere. 
(Faisalabad 
Board-2010-A) 
6. Name two dominant plants and 
two 


common animals of temperate 
deciduous 
forest. 
(Faisalabad 
Board-2010-A) 
7. Give human impact on tundra 
ecosystem. 
(Faisalabad 
Board-2010-A) 
8. Differentiate between alphine 
and 
boreal. 
(Faisalabad 
Board-2011-A) 
9. What do you know about 
parairies? 
(Faisalabad 
Board-2012-A) 
10. Define Alpine and Boreal 
forests. 
(Faisalabad 
Board-2012-A) 
11. Differentiate between climate 
and 
weather. 
(Faisalabad 
Board-2013-A) 
12. Define layering. 
(Faisalabad Board-Old 
Scheme) 


(2014-A) 
13. Differentiate between Thar and 
Thal. 

(Faisalabad Board-Old 
Scheme) 


(2014-A) 

14. Where Thal and Thar situated? 
(Faisalabad Board-New 

Scheme) 


(2014-A) 
15. Differentiate between svanna 
and 

parairies. 


509 |Page 


(Faisalabad Board-New 


Scheme) 


(2014-A) 


Answers 


RAWALPINDI BOARD 
Questions 


1. Name three zones in Lake 
Ecosystem. 
(Rawalpindi 
Board-2011-A) 
2. What is desertification? 
(Rawalpindi 
Board-2011-A) 
3. What is climate? 
(Rawalpindi 
Board-2012-A) 
4. Give various features of 
profundal zone. 
(Rawalpindi 
Board-2012-A) 
5. How climate differ from 
weather. 
(Rawalpindi 
Board-2013-A) 
4. Name some adopations in 
plants for 
terrestrial ecosystem. 
(Rawalpindi 
Board-2013-A) 


Answers 


SARGODHA BOARD 
Questions _ 


1. What is human impact on 
Tundra? 
(Sargodha 
Board-2010-A) 
2. Differentiate between weather 
and 
climate. 
(Sargodha 
Board-2011-A) 
3. What is the effect of human 
imact on 
Desert ecosystem? 
(Sargodha 
Board-2011-A) 
4. Mention layering in grassland 
ecosystem. 
(Sargodha 
Board-2013-A) 
5. Write down the human impact 
on tundra 
ecosystem. 
(Sargodha 
Board-2013-A) 
6. What do you mean by Taiga? 
(Sargodha Board-New 
Scheme) 


(2014-A) 
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7. Where Desert Ecosystems are 
located in 
Pakistan? 
(Sargodha Board-New 
Scheme) 


(2014-A) 


Answers 


DERA GHAZI KHAN 
BOARD 


Questions 
1. How has been Sahara desert 
sreading 
southward in about last three 
decades. 
(D.G.K. Board- 
2009-A) 
2. How pararies differ from 
pampas? 
(D.G.K. Board- 
2010-A) 
3. Name six major terrestrial 
biomes. 
(D.G.K. Board- 
2010-A) 
4. Name two factors which 
determine 
productivity of aquatic system. 
(D.G.K. Board- 
2010-A) 
5. How Climate differs from 
Weather? 
(D.G.K. Board- 
2011-A) 
6. Characterize profundal zone of 
fresh 
water lakes. 
(D.G.K. Board- 
2011-A) 


7. Write a brief note on profundal 
zone. 
(D.G.K. Board-Group-I- 


2012-A) 
8. Which type of animal life is 
present in 
Tundra? 
(D.G.K. Board-Group-I- 
2012-A) 
9. Differentiate between climate 
and 
weather. 
(D.G.K. Board-Group-II- 
2012-A) 


10. Differentiate between Alpine 
and Boreal 
coniferous forest. 
(D.G.K. Board-Group-II- 
2012-A) 
11. Give amount of rainfall in 
Grass land 
and Desert Ecosystems. 
(D.G.K. Board-Group-I- 
2013-A) 
12. What are the adaptations of 
desert 
animals to conserve water? 
(D.G.K. Board-Group-I- 
2013-A) 
13. What is Taiga? 
(D.G.K. Board-Group-II- 
2013-A) 
14. Give four names of major 
Terrestrial 
Ecosystem in Pakistan. 
(D.G.K. Board-Group-II- 
2013-A) 
15. Define Hydrospheric 
Ecosystem. 
(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 

16. Compare Thal with Thar. 
(D.G.K. Board-New Scheme- 

Group-I) 
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(2014-A) 

17. Explain Limnetic zone. 
(D.G.K. Board-New Scheme- 

Group-II) 


(2014-A) 
18. Give location of Tundra 
Ecosystem in 
Pakistan. 
(D.G.K. Board-New Scheme- 
Group-II) 


(2014-A) 
Answers 


SAHIWAL BOARD 
Questions 


1. Differentiate between Alpine 
and Boreal 
coniferous forest. 
(Sahiwal 
Board-2013-A) 
2. Give the scientific names of 
any two 
animals of temperate 
deciduous forests. 
(Sahiwal 
Board-2013-A) 
3. What type of lant life is found 
in 
Tundra? 
(Sahiwal Board-Old 
Scheme-2014-A) 
4. Differentiate between 
Phytolanktons and 
Zooplanktons. 


(Sahiwal Board-New Scheme- 
2014-A) 
5. What are kinds of coniferous 
forests and 
where are they located? 
(Sahiwal Board-New Scheme- 
2014-A) 


Chapter --27 
MAN AND HIS 
ENVIRONMENT 


SQ 


I) From Exercise: 
Questions 


1. What is ozone layer? 
2. What do you mean by non- 
renewable 


resources? 
3. What is difference between 
deforestation 


and afforestation? 
4. What do you know about 
biodiversity? 
5. What is water pollution? 
6. Define green house effect. 
7. What is acid rain? 
8. What is algal bloom? 


Answers 
1. Ozone Layer: - 
1. Itis layer of atmosphere 
extending from 

10-50 kilometers above earth 
which 
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contains ozone. 
2. Ozone, in its pure form, is a 
bluish, 

explosive and highly poisonous 
gas. 
3. Each molecule of ozone gas is 
made up 

of three oxygen atoms bonded 
together. 
4. Ozone layer filters ultraviolet 
(UV) 

radiations (rays) of sun and 
protects us 

from these harmful rays of the 
sun. 
2. Non-Renewable Resources: 
1. These are exhaustible 
resources. 
2. These resources once 
consumed can not 

be replaced. 
3. Some parts of the earth are 
rich in 

certain non-renewable 
resources and 

others are poor. 
4. The demand for non-renewable 

resources is constantly 
increasing. 
5. When non-renwable resources 
run out 

they will have to be replaced 
by 

recycling or by using man 
made 

materials derived from plant 
products. 

Examples: - 

Fossil fuels (oil, coal and 
natural gas), 

metals and non-metallic 
minerals 
3. Difference between 
Forestation and 

Afforestation: - 


Afforestation Deforestation 


It is the It is the 
establishment of | cutting down of 
forests where no | trees of forests 
forests existed for agriculture 
previously. or other uses. 


4. Biodiversity: - 
1. Biodiversity refers to the total 
number of 

different species within an 
ecosystem 

and the resulting complexity of 

interactions among them. 
Or 

At its simplest level, 
biodiversity is the 

variety of life on Earth, but it is 
a 

common practice to describe 
biodersity 

in terms of the number of 
species among 

various groups of organisms. 
Or 

Biodiversity is the variety of 
living 

organism considered at three 
level, 

genetic diversity, species 
diversity and 

ecosystem diversity. 
2. Tropical rain forests contain 
enormous 

biodiversity of species of 
animals and 

plants. 
5. Water Pollution: - 
1. The term water pollution is 
referred to as 

any type of aquatic 
contamination. 
2. Human activity is the main 
cause of 

water pollution. 
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3. Water bodies which are 
effected are 

canals, streams, lakes, rivers 
and even 

sea water. 
4. The main sources of water 
pollution are: 
a. Incompletely treated sewage 
b. Oil 
c. Detergent 
d. Chemical pollutants from 
industries 
6. Green House Effect: - 
1. The natural trapping of heat in 
the 

atmosphere resulting in global 
warming 

is called Green House Effect. 
2. Green House is the man made 
house of 

glass sheet. Light rays from the 
sun 

penetrate the glass of green 
house and 

then radiate as long wave 
radiations 

(i.e. infra red heat radiations). 
The glass 

does not permit these rays to 
escape 

outside an so that heat remains 
within 

the green house. 
3. The Carbon Dioxide of 
atmosphere 

behaves like glass sheet of 
green house. 

It absorbs the sun energy but 
does not 

allow it to escape outside, as a 
result of 

which the temperature of the 
atmosphere 

increases now being termed as 
Global 

Warming. This increase in the 


temperature is known as Green 
House 

Effect. 
4. Green houses gases are those 
which 

prevent heat to escape from 
them. 
7. Acid Rain: - 
1. Acid rain is the rain that is 
acidic asa 

result of both sulphur and 
nitrogen 

oxides forming acids when they 
react 

with water in the atmosphere. 
2. Power stations and other 
industrial uints 

run by burning of fossil fuels 
and emit 

sulphur dioxide and nitrogen 
oxides into 

the air. In the atmosphere 
these gases 

combine with water vapors to 
form 

following acids. 

Water Vapors 

Nitrogen dioxide——> 
Nitric Acid + 


Nitrous Acid 
Water Vapors 
Sulphur dioxide > 
Sulphurous oxide 
+ 

Sulphuric Acid 

Days later and thousands of 
kilometers 

away from the source these 
acids return 

to the earth either dissolved in 
rain (Acid 

rain) or as microscopic dry 
particles. 
8. Algal Bloom: - 
1. Itis also called Eutrification. 
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2. Itis the natural process of 
excessive 

enrichment of water with 
nutrients by 

which large amount of living 
organic 

matter grows in water. Vast 
quantities of 

algae feed and reproduce on 
these 

nutrients causing the water to 
turn green 

with algal bloom. These algae 
are then 

decomposed by aerobic 
bacteria causing 

oxygen depletion. 
2. Algal bloom occurs in fresh 
water (e.g. 

lakes) and in sea water. 
3. It develops unpleasant color 
and smell in 

water. 


II) From Punjab Boards: 


LAHORE BOARD 
Questions 


1. Define green house effect. 
(Lahore Board- 
2008-A) 
2. Define pollution. 
(Lahore Board- 
2009-A) 
3. What is algal bloom? 
(Lahore Board- 


2009-A) 
4. Write the reasons for world 
population 
explosion. 
(Lahore Board- 
2010-A) 


5. Differentiate between 
deforestation and 
afforestation. 


(Lahore Board- 
2010-A) 
6. What are renewable resources 
and non 
renewable resources. 
(Lahore Board- 


2011-A) 
7. Write names of various types of 
pollution. 


(Lahore Board- 
2011-A) 8. Define soil. What are 
its basic 
constituents. 
(Lahore Board- 
2011-A) 9. Give main causes of 
water pollution. 
(Lahore Board-Group-I- 
2012-A) 
10. Give importance of solid 
wastes. 
(Lahore Board-Group-I- 
2012-A) 
11. Describe abuses of land. 
(Lahore Board-Group-I- 
2012-A) 
14. Give the effects of ozone 
depletion on 
life. 
(Lahore Board-Group-lIl- 
2012-A) 
15. Define green house effect. 
(Lahore Board-Group-lIl- 
2012-A) 
16. Differentiate between health 
and disease. 
(Lahore Board-Group-Il- 
2012-A) 
17. What is Acid Rain? 
(Lahore Board-Group-I- 
2013-A) 
18. What are renewable 
resources? Give 
example. 
(Lahore Board-Group-I- 
2013-A) 
19. Explain Deforestation and 
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Afforestation. 
(Lahore Board-Group-I- 
2013-A) 
20. What are solid wastes and 
how these 
can be used as source of 
energy? 
(Lahore Board-Group-II- 
2013-A) 
21. What do you mean by 
population 
explosion and give its two 
causes. 
(Lahore Board-Group-II- 
2013-A) 
22. Write four ways for energy 
conservation. 
(Lahore Board-Group-I- 
2014-A) 
23. Define population pressure. 
Give one 
example of its effect on 
ecosystem. 
(Lahore Board-Group-I- 
2014-A) 
24. What are renewable 
resources? Give 
example. 
(Lahore Board-Group-II- 
2014-A) 
25. Differentiate between 
deforestation and 
afforestation. 
(Lahore Board-Group-II- 
2014-A) 
Answers 
1. Green House Effect: - 
See Exercise Chapter No: 27 
Answer 
No: 6 
2. Pollution: - 
Pollution can be defined as any 
environmental change that 
adversely 


affects the lives and health of 


living 

organisms. Or 

The befouling of environment 
by 


anything produced by humans 
which is 

or may be harmful to human 
life or other 

living organisms is called 
Environmental 

Pollution. 
3. Algal Bloom: - 

See Exercise Chapter No: 27 
Answer 


No: 8 
4. Reasons for World 
Population 

Explosion: - 
1. Disease prevention medicine, 
public, 


personal and food hygiene. 
2. Improved nutrition by 
efficient 

Agriculture. 
3. Housing and living standards 

improved. 
4. Child care, maternity, paren- 
craft and 

welfare services. 
5. Differences between 
Deforestation and 

Afforestation: - 

See Exercise Chapter No: 27 
Answer 

No: 3 
6. A) Renewable Resources: - 
1. Renewable Resources are the 
resources 

which are used again and 
again but are 

never depleted. 
2. They are recycled again. 
3. They are virtually in- 
exhaustible. 


Examples: - 
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Air, water, food, land, forests 
and wild 

life 
B) Non Renewable Resources: - 

These are exhaustible 
resources and 

once consumed can not be 
replaced. 

Examples: - 

Fossil fuels (oil, coal and 
natural gas), 

metals and non-metallic 
minerals 
7. Names of Various Types of 
Pollution: 
Air or Atmospheric Pollution 
Water Pollution 
Soil Pollution 
Radiation Pollution 
Noise Pollution 
A) Soil: - 
Soil can be defined as the 
upper layering 

of Earth’s crust 
B) Basic Constituents: - 

The basic constituents of soil 
are: 
a. Soil particles 
b. Soil air 
c. Inorganic Matter 
d. Soil organisms 
9. Main Causes of Water 
Pollution: - 

Main causes of water pollution 
are: 
a. Sewage: - 

Disease like typhoid and 
cholera are 

caused by bacteria when they 
get into 

the human intestine. The feces 
passed by 

people suffering from these 
will contain 

the harmful bacteria. If the 
bacteria get 


Le a a ae 


into drinking water they may 
spread the 

disease to hundreds of other 
people. For 

this reason, among others, 
untreated 

sewage must not be emptied 
into rivers. 
b. Oil: - 

Oil pollution of the sea has 
become a 

familiar event to kill life in 
water, 

particularly life dependent on 
aquatic 

producers and consumers of 
other levels. c. Detergents: - 

Warious detergents such as 
nitrates and 

phosphates from houses, 
laundries, 

farmland and sewage escape 
into water 

and pollute it. These 
detergents may 

cause excessive growth of 
microscopic 

green algae resulting in 
eutiphication 

and consequently oxygen 
depletion in 

the water. 
d. Chemical pollutants: - 

Many industrial processes 
produce 

poisonous waste products. If 
these 

chemicals are released into 
river, they 

poison the animals and plants 
and could 

poison humans who drink the 
water. 
10. Importance of Solid Wastes: 
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11. Abuses of Land: - 
14. The effects of Ozone 
Depletion on 

Life: - 

Ultrviolet rays (UV) reaching 
earth’ s 

surface, due to ozone 
depletion, cause 

skin cancer and cataracts in 
human. 

They can also affect crops, 
plants, trees 

and even marine plankton. 
Or 

Ozone depletion allows more 
ultraviolet 

rays to reach the surface of 
earth. 

Excessive exposure to UV 
radiation has 

following effects on life. 
1. UV radiation causes mutation 
that can 

lead to melanoma, a type of 
skin cancer. 
2. UV radiation can make the lens 
of the 

eye develop cataracts (i.e. lens 
become 

cloudy). 
3. It adversely affects the immune 
system 

and our ability to resist 
infectious 

diseases. 
4. It may also damage crops and 
forests. 
5. It kills algae (phytoplankton) 
because it 

inhibits photosynthesis in these 

phytoanktons. 
6. It kills tiny shrimp-like animals 
(krill) 


that sustain oceanic life. 
15. Green House Effect: - 

See Exercise Chapter No: 27 
Answer 

No: 6 
16. Differences between Health 
and 

Disease: - 


17. Acid Rain: - 

See Exercise Chapter No: 27 
Answer 

No: 7 


18. A) Renewable Resources: - 


B) Example: - 


19. A) Deforestation: - 

Clearance of vast areas of 
forest for 

procuring lumber, planting 
subsistence 

crops or grazing cattle is called 

Deforestation. Or 

It is defined as the temporary 
or 

permanent clearance of forests 
for 

agriculture or other uses. Or 

Deforestation means cutting 
down of 

trees for the conversion of a 
forest to 

non-forest land. 
B) Afforestation: - 
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Afforestation is establishment 
of new 

forests where no forests 
existed 

previously. 
20. A) Solid Wastes:- 


B) Solid Wastes Source of 
Energy: - 


21. A) Population Explosion: - 


B) Two Causes of Population 
Explosion: - 


22. Four Ways for Energy 
Conservation: - 
1. Develop and use energy 
efficient 
machines, engines and 
manufacturing 
processes. 
2. Reduce wastage by recycling. 
3. Drive less, walk and use public 
transport 
more. 
4. Switch off lights and electrical 
appliances when they are not 
in use. 


23. A) Population Pressure: - 


B) One Example of Effect of 
Population 
Pressure on Ecosystem: - 


24. A) Renewable Resources: - 


B) Example: - 


25. Differences between 
Deforestation and 

Afforestation: - 

See Exercise Chapter No: 27 
Answer 

No: 3 


GUJRANWALA BOARD 
Questions _ 


1. Define soil. 
(Gujranwala 
Board-2008-A) 
2. What do you mean by effluents? 
(Gujranwala 
Board-2008-A) 
3. Why forests are called 
environmental 
buffer? 
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(Gujranwala 
Board-2009-A) 


4. What are renewable and non- 


renewable resources? 
(Gujranwala 
Board-2009-A) 
5. Write the effects of bacteria 
in 
eutrophic lakes. 
(Gujranwala 
Board-2010-A) 
6. What is stone cancer? Give 
its 
cause. 
(Gujranwala 
Board-2010-A) 
7. Why are forests called 
environmental buffers? 
(Gujranwala 
Board-2010-A) 
8. Define health and disease. 
(Gujranwala 
Board-2011-A) 
9. Give two effects of acid rain. 
(Gujranwala 
Board-2011-A) 


10. Mention any four ways in which 


we can 
save energy. ( G.B-2012) 
(Gujranwala 
Board-2012-A) 
11. Describe briefly renewable 
resources 
and non-renewable resources? 
(Gujranwala 
Board-2012-A) 
12. Give the importance of ozone 
layer. 
(Gujranwala 
Board-2012-A) 
13. What do you know about ozone 
layer? 
(Gujranwala 
Board-2013-A) 
14. Give atleast four ways to 
conserve 


energy. 
(Gujranwala 
Board-2013-A) 
15. What is green house effect? 
(Gujranwala Board- 
New Scheme) 


(2014-A) 
16. How energy can be produced 
from solid 
waste? 
(Gujranwala Board- 
New Scheme) 


(2014-A) 
17. What are renewable 
resources? 

(Gujranwala Board- 
New Scheme) 


(2014-A) 

18. Define demography. 
(Gujranwala Board- 

New Scheme) 


(2014-A) 

19. Define desertification. 
(Gujranwala Board- 

New Scheme) 


(2014-A) 
Answers 
1. Soil: - 


2. Effulents: - 


3. Forests Called 
Environmental 
Buffer: - 
Forests are called 
environmental buffer 
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because they intercept heavy 
rainfall and 

release the water steadily and 
slowly to the 

soil beneath and to the streams 
and rivers 

that start in or flow through 
them. The tree 

roots hold the soil in place. 


4. A) Renewable Resources: - 


B) Non-Renewable 
Resources: - 


5. Effects of Bacteria in 
Eutrophic 
Lakes: - 


6. A) Stone Cancer: - 


B) Cause of Stone Cancer: - 


7. Forests Called 
Environmental 
Buffers: - 
See Gujranwala Board Answer 
No: 3 
8. A) Health: - 
It is the steady internal state of 
homeostasis. 
B) Disease: - 
It refers to the departure from 
normal or 


steady internal state of 
homeostasis to 

structural or functional 
disorders of the 

body. 
9. Two Effects of Acid Rain: - 
1. Acid water draining through 
the soil 

washes out essential nutrients 
such as 

calcium and potassium. 
2. Stone monument like Taj 
Mahal are 

being eroded ue to stone 
cancer by acid 

rains. 
10. Any Four Ways to Save 
Energy: - 
1. Minimize the use of air 
conditioner. 
2. It has been estimated that 
about 75 % 

electricity is being wasted 
through the 

use of inefficient modern 
machines and 

appliances such as motors, 
heaters, air 

conditioners, refrigerator etc. 
So we 

should choose correct 
appliance for 

daily use. It will save 
electricity. 
3. Reduce wastage by recycling. 
4. Switch off lights and electrical 

appliances when they are not 
in use. 


11. A) Renewable Resources: - 


B) Non-Renewable Resources: 
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12. Importance of Ozone Layer: 

Ozone layer absorbs most of 
the 

ultraviolet (UV) rays of the sun 
so that 

fewer rays stike the earth. 
Hence it 

protects earth and its organism 
from the 

harmful effects of these rays. 


13. Ozone Layer: - 

See Exercise Chapter No: 7 
Answer 

No: 1 


14. Four Ways to Conserve 
Energy: - 

See Lahore Board Answer No: 
22 


15. Green House Effect: - 

The Earth’surface receives and 
absorbs 

radient heat from the Sun. It 
re-rediates 

some its heat from back into 
space. The 

Sun’s radiation is mainly in the 
form of 

short wave length energy and 
penetrates 


our atmosphere easily. The 
enrgy 

radiated back is in the form of 
long 

wavelengths (infrared or IR), 
much of 

which absorbed by the 
atmosphere. The 

atmosphere acts like the glass 
in a green 

house. It lets in the light and 
heat from 

the Sun but reduces the 
amount of heat 

which escapes. This is called 
green 

house effect. 


16. Energy Produced from Solid 


Waste: - 


17. Renewable Resources: - 


18. Demography: - 


19. Desertification: - 
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MULTAN BOARD 
Questions _ 


1. What is the effect of 
insecticides and 
herbicides on monocultures? 
(Multan 
Board-2008-A) 
2. What are the consquences of 
population 
explosion? 
(Multan 
Board-2008-A) 
3. What is the importance of 
ozone layer? 
(Multan 
Board-2009-A) 
4. What is the importance of 
forests? 
(Multan 
Board-2009-S) 
5. Name two sources of Air 
Pollutant 
Chlorofluorocarbons (CFCs) 
(Multan 
Board-2009-S) 
6. Define soil and its constituents. 
(Multan 
Board-2010-A) 
7. How solid waste can be used 
for the 
Production of Energy? 
(Multan 
Board-2010-A) 


8. What is meant by 
environmental 
buffers? 
(Multan 
Board-2010-S) 
9. Howcan you conserve energy? 
(Multan 
Board-2010-S) 
10. What is ozone layer? Give its 
role. 
(Multan 
Board-2011-A) 
11. Differentiate between 
Deforestation and 
Reforestation. 
(Multan 
Board-2011-A) 
12. What are Industrial Effulents? 
Give their 
role? 
(Multan 
Board-2011-A) 
13. Define Demograhy. Give its 
importance. 
(Multan 
Board-2011-S) 
14. Wild life is a non-renewable 
resource. 
Comment. 
(Multan 
Board-2011-S) 
15. What is ozone layer depletion? 
(Multan 
Board-2011-S) 


16. What is Acid Rain? 
(Multan 
Board-2012-A) 
17. Differentiate between 
Deforestation and 
Afforestation. 
(Multan 
Board-2012-A) 
18. Define Soil. What are its Basic 
Constituients? 


523 |Page 


(Multan 
Board-2012-A) 
19. What are algal blooms? Give 
their 
effects on equatie life. 
(Multan 
Board-2012-S) 
20. Why forests are called 
environmental 
buffers? Explain. 
(Multan 
Board-2012-S) 
21. Differentiate between 
Renewable and 
Non-Renewable resources. 
(Multan 
Board-2013-A) 
22. Give four effects of Acid Rain. 
(Multan 
Board-2013-A) 
23. Differentiate between Health 
and 
diseases. (M.B 2014) 
(Multan Board-Old Scheme- 
2014-A) 
24. What vital roles do soil play? 
(Multan Board-Old Scheme- 
2014-A) 
25. What are main sources of 
water 
pollution? 
(Multan Board-Old Scheme- 
2014-A) 
26. Name some pathogenic and 
congenital 
diseases. 
(Multan Board-New Scheme- 
2014-A) 
27. Define Greenhouse Effect. 
(Multan Board-New Scheme- 
2014-A) 


Answers 
1. A) Effect of Insecticides on 
Monocultures: - 


B) Herbicides on 
Monocultures: - 


2. Consquences of Population 
Explosion: - 


3. Importance of Ozone Layer: 

See Gujrawala Board Answer 
No: 12 
4. Importance of Forests: - 
1. They provide protection to man 
as well 

as many other organisms. 
2. Fruits of forest trees are the 
source of 

food for number of animals. 
3. Forests regulate the flow of 
water in the 

streams, prevent soil erosion 
and make 

the environment very pleasant. 
4. Forests provide us with timber 

(construction wood) for houses, 
fire 

wood, medicine (herbal 
medicine, 

honey, wax) and many other 
products. 
5. Names of Two Sources of 
Air 

Pollutant 
Chlorofluorocarbons 

(CFCs): - 
1. Refrigerators 
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2. Air conditioners 
6. A) Soil 

Soil can be defined as the 
upper layering 

of Earth’s crust Or 
1. Soil can be defined as the 
upper layering 

of Earth’s crust. Or 

Soil is defined as a mixture of 
mineral 

particles, decaying organic 
material, 

living organisms, air, and 
water. Or 

Soil is relatively a thin layer of 
Eath’s 

crust that has been modified by 
natural 

actions of weather, wind, water 
and 

organisms. 
B) Constituents of Soil: - 
2. Four distinct components 
comprise soil: a. Inorganic 
mineral particles --- Make up 

about 45 % of a typical soil. 

Inorganic mineral particles are 
mixture 

of following three types of 
particles: 
i. Sand particles are largest 
particles. 
ii. Silt particles have an 
intermediate size. 
ili. Clay particles are smallest. 
b. Organic matter ---- About 5 % 

Organic matter in the soil is 
composed of 

litter (dead leaves and 
branches), 

droppings (animal dungs), and 
dead 

remains of plants and animals 
and 

microorganisms in various 
stages of 


decomposition. Partly decayed 
organic 

matter is referred to as humus. 
c. Pore spaces --- 50 % 

Soil has pore spaces pf 
different sizes 

which roughly occupy roughly 
50 % of 

soil volume and are filled with: 
i. Water ----- About 25 % 
ii. Air ---- About 25 % 
d. Ling organsims ---Small plants 
play a 

major role in the formation of 
soil from 

bare rock. There are many 
different 

types of soil animals. 
Microorganisms 

also live in the in the soil. 
7. Solid Waste in Production 
of Energy: 


8. Environmental Buffers: - 
See Gujranwala Board Answer 
No: 3 
9. Conservattion Energy: - 
See Lahore Board Answer No: 
22 
10. A) Ozone layer: - 
It is layer of atmosphere 
extending from 
10-50 kilometers above earth 
which 
contains ozone. 
B) Role of Ozone Layer: - 
Ozone layer protects life from 
the 
harmful ultraviolet rays of the 
sun. 
11. Differences between 
Deforestation and 
Reforestation: - 
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12. A) Industrial Effulents: - 


B) Role of Industrial Effulent: - 


13. A) Demography: - 

Demography is the study of 
human 

populations and things that 
affect them. 

Or 

Demography is the stastical 
study of 

populations and their changes 
through 

time. 
B) Importance of Demography: 


14. Wild life a Non-Renewable 
Resource: 

Wild life is a Renewable 
Resource but 

by tempering with the natural 

environment it has become 
Non- 

Renewable Resource. 


15. Ozone Layer Depletion: - 


16. Acid Rain: - 


17. Differences between 
Deforestation and 

Afforestation: - 

See Exercise Chapter No: 27 
Answer 

No: 27 


18. Soil and its Basic 
Constituents: - 

See Lahore Board Answer No: 
8 


19. A) Algal Blooms: - 

When nitrates and phoshates 
from 

farmland and sewage escape 
into water, 

they cause excessive growth of 

microscopic green autotrophs 
(algae). 

This is called algal bloom. As 
there are 

not enough microscopic 
animals in the 

water to eat microscopic lagae, 
asa 

result they die and are broken 
down 

bacteria which use up oxygen. 
Thus 

algal bloom may result in a 
serious 

oxygen shortage in the water. 
B) Effects of Algal Bloom On 
Aquatie 

Life: - 
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Water becomes deoxygenated 
and can 

no longer support animal life. 
Fishes and 

other organisms die of 
suffocation. 
20. Forests Called 
Environmental 

Buffers: - 

See Gujranwala Board 
Answer No:3 


21. Differences between 
Renewable and 
Non-Renewable Resources: 


22. Four Effects of Acid Rain: - 
1. Acid rain damages life in lakes 
and 

forests. 
2. Acid water draining through 
the soil 

washes out essential nutrients 
such as 

calcium and potassium. 
3. It also kills decomposers and 

microorganisms. 
4. Plants poisoned and deprived 
of 

nutrients become weak and 
vulnerable to 

infection and insect attack. 
5. Stone monument like Taj 
Mahal are 

being eroded ue to stone 
cancer by acid 

rains. 


23. Differences between Health 
and 
Diseases: - 


24. Roles of Soil: - 
1. It supports life on land and 
plants 

depend directly on soil to be 
anchored 

firmly. 
2. Soil provides essential nutrient 
minerals 

for plants. 
3. It also provides pore spaces for 
water 

and air. 
4. Soil acts a reservoir for water. 
25. Main Sources of Water 
Pollution: - 

Main causes of water pollution 
are: 
a. Sewage: - 

Sewage may contain feces 
contaiminate 

with pathogens of many 
diseases such as 

typhoid and cholera. If sweage 
is not 

treated and these get into 
water, many 

people may get the infection by 


drinking 
contaminated water. 
b. Oil: - 


Oil pollution of the sea has 
become a 

familiar event. 
c. Detergents: - 

When various detergents such 
as nitrates 

and phosphates gent into 
water bodies, 
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they may cause excessive 
growth of 
microscopic green algae 
resulting in 
eutiphication and consequently 
oxygen 
depletion in the water. 
d. Chemical pollutants: - 
Many industrial processes 
produce 
poisonous waste products. If 
these 
chemicals are released into 
river, they 
poison the animals and plants 
and could 
poison humans who drink the 
water. 
26. Names of Some Pathogenic 
and 
Congenital Diseases: - 
Pathogenic Diseases: - 
Diphtheria 
Malaria 
Cholera 
AIDS 
Small pox 
Tuberculosis 
Congenital Diseases: - 
Hemophilia 
Down's syndrome 
Turner’s syndrome 
. Greenhouse Effect: - 
. Reradiatons of solar heat 
toward the 
Earth is called Green House 
Effect. 


Po one 


PNWNF 


Or 

It is the natural global 
warming of 

Earth’s atmosphere caused by 
presence 

of carbon dioxide and other 
gases that 

trap sun’s radiation. 


2. It is caused by trace green 
house gases 

such as carbon dioxide, 
methane, ozone 

and nitrous oxide in the 
atmosphere. 
3. These greenhouse gases allow 
the sun’s 

energy to penetrate but do not 
allow a 

much of it to escape as heat. 
4. Due to green house effect: 
a. Global average sea level is 
raising. 
b. Precpitation pattern is 
changing. 
c. The ranges of organisms are 
changing. 
d. Human health in developing 
countries is 

being indirectly affected. 
e. Agriculture is being effected. 


BAHAWALPUR BOARD 
Questions _ 


1. What is acid rain? 
(Bahawalur 
Board-2008-A) 
2. Define Non-renewable 
resources. 
(Bahawalur 
Board-2008-A) 
3. Name two air pollutants. 
(Bahawalur 
Board-2009-A) 
4. What are the causes of Green 
House 
Effect? 
(Bahawalur 
Board-2009-A) 
5. What is Demography? 
(Bahawalur 
Board-2009-A) 
6. What are Effulents? 
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(Bahawalur 
Board-2009-A) 
7. What is meant by Stone 
Cancer? 
(Bahawalur 
Board-2009-A) 
8. What are the main sources of 
Water 
Pollution? 
(Bahawalur 
Board-2010-A) 
9. Exlain the concept of 
Geothermal 
Energy. 
(Bahawalur 
Board-2010-A) 
10. Define soil and give its role. 
(Bahawalur 
Board-2011-A) 
11. Explain Population Explosion. 
(Bahawalur 
Board-2011-A) 
12. Briefly Discuss Eutrification. 
(Bahawalur 
Board-2011-A) 
13. Define Eutrification (Algal 
Bloom). 
(Bahawalur 
Board-2012-A) 
14. Give three imortances of 
forest. 
(Bahawalur 
Board-2012-A) 
15. Define Green House Effect. 
(Bahawalur 
Board-2012-A) 
16. Describe about fossil fuels. 
(Bahawalur 
Board-2013-A) 
17. What is Tidal Power and its 
role? 
(Bahawalur 
Board-2013-A) 
18. Define soil and give its main 
components. 


(Bahawalur Board-New 
Scheme) 


(2014-A) 
19. Differentiate between 
Deforestation and 
Aforestation. 
(Bahawalur Board-New 
Scheme) 


(2014-A) 
Answers 
1. Acid Rain: - 


2. Non-Renewable Resources: 


3. Two Air Pollutants: - 


4. Causes of Green House 
Effect: - 

Over urbanization, 
deforestation and 

industrialization are the causes 
of Green 

House Effect. Or 

The main cause of green house 
effect is 

the increase in the carbon 
dioxide 

concentrations in the 
atmosphere that 

mainly result from two types of 
human 
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activity: 
a. Burning of fossil fuels 
b. Deforestation 
5. Demography: - 
6. Effulents: - 
1. Toxic chemicals in the water 
originated 


in industrial operations are 
called 

Industrial Effulents. 
2. Factories sometimes turn 
water ways 

into open sewers by dumping 
oil, toxic 

chemical and other harmful 
liquids into 

them. 
3. Effulents either kill the 
organisms that 

pollute the water or inhibit 
their growth. 


7. Stone Cancer: - 


8. Main Sources of Water 


Pollution: - 


9. Concept of Geothermal 
Energy: - 


10. A) Soil: - 

Soil can be defined as the 
upper layering 

of Earth’s crust. 
B) Role of Soil: - 
1. It supports life on land and 
plants 

depend directly on soil to be 
anchored 


firmly. 
2. It provides water, organic and 
inorganic 


nutrients to the plants. 
11. Population Explosion: - 

Increasing of human 
population with 

exponential rate is known as 
Population 

Explosion. 

Example: - 

Human population of Pakistan 
was 3.5 

million at the time of 
independence in 

1947. It has now increased to 
150-160 

million people in year 2000. 
About 20 

years ago the human 
population was 

increasing with doubling every 
35 years. 
12. Eutriphication: - 
1. Accumulation of nitrates and 
phosphates 

in the aquatic system leads to 

eutriphication. 
2. Eutriphication involves rapid, 
excessive 

growth of microscopic aquatic 

autotrophs, which then die and 
decay; 

their decomsition lowers 
oxygen levels 

in the aquatic environment. 
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13. Eutriphication (Algal 
Bloom): - 

See Bahawalpur Board Answer 
No: 12 
14. Three Importances of 
Forest: - 
1. The tropical rain forests in 
particular, 

forests in general, are centres 
of 

biodiversity, many of the 
world’species 

exist in these ecosytems. It is 
estimated 

that atleast 50 percent of the 
world’s 

species live in tropical rain 
forests. 
2. Forests have a much wider 
ecological 

role in stabilizing the Earth’s 
climate 

especially in the circulation of 
carbon 

dioxide, oxygen and water and 
important 

in preventing soil erosion. 
3. Forests regulate the flow of 
water in the 

streams, prevent soil erosion 
and make 

the environment very pleasant. 
15. Green House Effect: - 
1. Natural traping of heat in the 
atmosphere 

is called the green house 
effect. 
2. Carbon dioxide and other 
gases that 

absorb heat (infrared radition) 

are known as greenhouse 
gases. 
3. The natural greenhouse effect 
is 

beneficial. If it were not there, 
the 


Earth’s surface temperature 
could be as 

low as -180 °C. 
4. But due to over urbanization, 

deforestation and 
industrialization, the 

concentration of carob dioxide 
has 

increased tremendously in the 

atmosphere which is gradually 

increasing temperature of 
earth, now 

being called global warming. 
5. Global warming may lead to 
rapid 

melting of ice caps and 
glaciers, 

bringing floods and changing 
the path of 

major air and ocean currents, 
drastically 

affecting the global weather 
conditions. 
16. Fossil Fuels: - 
1. Fossil fuels are combustible 
deposits in 

the earth’s crust that are 
composed of 

prehistoric organisms that 
existed 

million of years ago. 
2. Fossil fuels are non-renewable 
resources 

i.e. earth has finite or limited 
supply of 

them, thus these resources 
must be used 

properly. 

Example: - 

Oil, Natural gas and Coal 
17. A) Tidal Power: - 


B) Role of Tidal Power: - 
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18. Soil and its Main 
Components: - 


See Lahore Board Answer No: 


8 


19. Differences between 
Deforestation and 

Aforestation: - 

See Exercise Chapter No: 27 
Answer 

No: 27 


FAISALABAD BOARD 
Questions 


1. What is ozone layer. 
(Faisalabad 
Board-2008-A) 
2. What is acid rain? 
(Faisalabad 
Board-2008-A) 
3. List the effects of acid rain. 
(Faisalabad 
Board-2009-A) 
4. Define soul and give its basic 
constituents. 
(Faisalabad 
Board-2010-A) 
5. Differentiate between 
Afforestation and 
reforestation. (F.B- 2010) 
(Faisalabad 
Board-2010-A) 
6. What is ozone layer. 


(Faisalabad 
Board-2011-A) 
7. Write shortly about fossil fuels. 
(Faisalabad 
Board-2011-A) 
8. What is deforestation? 
(Faisalabad 
Board-2011-A) 
9. Define pollution and pollutants. 
(Faisalabad 
Board-2012-A) 
10. Give any four points to 
conserve energy. 
(Faisalabad 
Board-2012-A) 
11. Define desertification. 
(Faisalabad 
Board-2013-A) 
12. Define renewable resources. 
Give two 
examples. 
(Faisalabad 
Board-2013-A) 
13. What is ozone? 
(Faisalabad 
Board-2013-A) 
14. What are environmental 
buffers? 
(Faisalabad Board-Old 
Scheme) 


(2014-A) 

15. Define green house effect. 
(Faisalabad Board-Old 

Scheme) 


(2014-A) 
16. What is soil? 

(Faisalabad Board-Old 
Scheme) 


(2014-A) 

17. What is green house effect? 
(Faisalabad Board-New 

Scheme) 
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See Exercise Chapter No: 7 


(2014-A) Answer 
18. How energy can be produced No: 1 
from 


solid wastes? 
(Faisalabad Board-New 
Scheme) 
7. Fossil Fuels: - 
(2014-A) 
Answers 
1. Ozone Layer: - 


See Exercise Chapter No: 7 ; 
Answer 8. Deforestation: - 


No: 1 


2. Acid Rain: - 


9. A) Pollution: - 


3. Effects of Acid Rain: - It is any environmental change 
that 
adversely affects the lives and 
health of 
living organisms. 
4. Soil and it Basic B) Pollutants: - 
Consituents: - 


10. Four Points to Conserve 
Energy: - 
See Lahore Board Answer No: 


5. Differences between 22 


Afforestation and 


Reforestation: - 
11. Desertification: - 


6. Ozone Layer: - 12. A) Renewable Resources: - 
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B) Two Examples: - 


13. Ozone: - 
1. Ozone, in its pure form, is a 
bluish, 

explosive and highly poisonous 
gas. 
2. Each molecule of ozone gas is 
made up 

of three oxygen atoms bonded 
together. 
3. Ozone is present throughout 
the 

atmosphere but reaches a peak 
at about 

25 km (10-50 km) above the 
earth, 

where it forms a layer called 
ozone 

layer. Ozone layer protects life 
from the 

harmful ultraviolet rays of the 
sun. 
4. Ozone is formed high up in the 

atmosphere where most 
ultraviolet light 

is present. Ultraviolet radiation 
from the 

sun splits oxygen molecule (O2) 
into 

two oxygen atoms (20). The 
resulting 

oxygen atoms combine with 
other 

oxygen molecules to produce 
ozone (Os) 

UV from sun 


O2 + O -------------- O3 (Ozone) 
14. Environmental Buffers: - 
See Gujranwala Board 
Answer No:7 


15. Green House Effect: - 

See Exercise Chapter No: 27 
Answer 

No: 6 


16. Soil: - 
1. Soil is the accumulation of 
inorganic 

rock material and organic 
matter that is 

capable of supporting the 
growth of 

vegetation. 
2. Soil is a mixture of mineral 
particles 

decaying organic material, 
living 

organisms, air, water, which 
together 

support the growth of plants. 
3. Soil mineral particles are 
mixture of 

following three types of 
particles: 
a. Sand particles--- they are 
largest 

particles 
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b. Silt particles have an 
intermediate size 
c. Clay particles are smallest 
4. Soil supports life on land and 
plants 
depend directly on soil to be 
anchored 
firmly. 
5. It provides water, organic and 
inorganic nutrients to the 
plants. 
6. Soil acts a reservoir for water. 


17. Green House Effect: - 

See Exercise Chapter No: 27 
Answer 

No: 6 


18. Energy Produced from 
Solid Wastes: 


RAWALPINDI BOARD 
Questions 


1. What are the main sources of 
water 
pollution? 
(Rawalpindi 
Board-2011-A) 


2. Define Biodiversity and Forest. 


(Rawalpindi 
Board-2011-A) 


3. Diffferentiate between 
renewable and 
non-renewable resources. 
(Rawalpindi 
Board-2011-A) 
4. Define hydroelectric power. 
(Rawalpindi 
Board-2012-A) 
5. Define geothermal energy. 
(Rawalpindi 
Board-2012-A) 
6. Write down three ways of 
energy 
conservation. (2013-PART-II) 
(Rawalpindi 
Board-2013-A) 
7. Give four main importance of 
forest. 
(Rawalpindi 
Board-2013-A) 
Answers 
1. Main Sources of Water 
Pollution: - 
See Multan Board Answer No: 
20 
2. A) Biodiversity: - 


B) Forest: - 


3. Diffferences between 
Renewable and 
Non-renewable Resources: - 


4. Hydroelectric Power: - 


5. Geothermal Energy: - 


535 |Page 


1. Heat produced by radio-active 
material 

deep beneath the surface of 
earth is 

called Geothermal Energy 
which is 

trapped in the earth 
(underground) 
2. Valcanos, hot spring and 
geysers are the 

sources of Geothermal Energy. 
3. Hot water or stream carrying 
geothermal 

energy comes up to the surface 
in some 

parts of the world such as New 
Zealand 

and Ice Land 
4. Itis non-renewable resource. 
6. Three Ways of Energy 
Conservation: 
1. Minimize the use of air 
conditioner. 
2. Reduce wastage by recycling. 
3. Switch off lights and electrical 

appliances when they are not 
in use. 
7. Four Main Importance of 
Forests: - 
1. Forests support considerable 

biodiversity. 
2. Forests extract carbon dioxide 
and 

pollutants from the air, thus 
contributing 

to biosphere stability. 
3. Forests are also valued for 
their aesthetic 

beauty and tourist attraction. 
4. Forests provide the source of 
rain which 

comes from the transpiration 
of the trees 

themselves. The clouds which 
form from 


this transpired water help to 
reflect 

sunlight and so keep the region 
relatively 

cool and humid. 


SARGODHA BOARD 
Questions _ 


1. Exlain eutrification. 
(Sargodha 
Board-2010-A) 
2. What is acid rain? Give its two 
effects. 
(Sargodha 
Board-2010-A) 
3. Why the fossil fuels have been 
named 
So? 
(Sargodha 
Board-2010-A) 
4. What are fossil fuels? Give an 
example. 
(Sargodha 
Board-2011-A) 
5. Write main types of pollution. 
(Sargodha 
Board-2011-A) 
6. How solid wastes can be used 
for the 
production of energy? 
(Sargodha 
Board-2011-A) 
7. Write a note on Eutrification. 
(Sargodha 
Board-2012-A) 
8. How does renewable resources 
differ 
from non-renewable resources? 
(Sargodha 
Board-2012-A) 
9. What are the renewable 
resources? Give 
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examples. 
(Sargodha 
Board-2013-A) 
10. Write down the role of forest 
on the 
climate? 
(Sargodha 
Board-2013-A) 
11. What is Nuclear Energy? 
(Sargodha Board-New 
Scheme-2014-A) 
12. What do you mean by 
population 
pressure? 
(Sargodha Board-New 
Scheme-2014-A) 


Answers 
1. Eutrification: - 

See Bahawalpur Board Answer 
No: 12 
2. A) Acid Rain: - 

Acid rain is a type of air 
pollution in 

which sulphuric acid and nitric 
acids 

produced by human activity 
falls to the 

ground. 
2. Acid rain is produced when 
sulfur 

dioxide and nitogen dioxide, 
emitted in 

the air during the burning of 
fossil fuels, 

combine with water vapors in 
the 

atmosphere. 
B) Two Effects of Acid Rain: - 
1. Acid rain increases acidity (pH 
value) of 

the streams and thus may kill 
the many 

animal present there. It also 
destroys the 


agriculture land and causes 
damage to 

crops and plants. 
2. Sulphuric acid in acid rain 
destroys man 

made structures, metals and 
statues of 

archeological importance. Taj 
Mahal, for 

example, is being eroded due 
to stone 

cancer by acid rains. 
3. Fossil Fuels Named So: - 


4. A) Fossil Fuels: - 


B) An Example: - 


5. Main Types of Pollution: - 


6. Solid Wastes in Production 
of Energy: 


7. Note on Eutrification: - 


8. Renewable Resources 
Different from 
Non-renewable Resources: - 


9. A) Renewable Resources: - 


B) Examples: - 
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10. Role of Forest on the 
Climate: - 

Forests have a much wider 
ecological 

role in stabilizing the Earth’s 
climate 

especially in the circulation of 
carbon 

dioxide, oxygen and water. 
a. Forests extract carbon dioxide 
and 

pollutants from the air, thus 
contributing 

to biosphere stability. 
b. Forests provide the source of 
rain which 

comes from the transpiration 
of the trees 

themselves. The clouds which 
form from 

this transpired water help to 
reflect 

sunlight and so keep the region 
relatively 

cool and humid. 


11. Nuclear Energy: - 


12. Population Pressure: - 


DERA GHAZI KHAN 
BOARD 


uestions 


1. What is eutrification? 


(D.G.K. Board- 
2009-A) 
2. Explain green house effect. 
(D.G.K. Board- 
2009-A) 
3. What are fossil fuels? 
(D.G.K. Board- 
2009-A) 
4. Howcan you achieve better 
living 
conditions? 
(D.G.K. Board- 
2010-A) 
5. Briefly discuss solid wastes, 
how they 
can be useful? 
(D.G.K. Board- 
2010-A) 
6. Define Eutrification. 
(D.G.K. Board- 
2011-A) 
7. What is meant by geothermal 
energy? 
Explain. 
(D.G.K. Board- 
2011-A) 


8. Give two causes of water 
pollution. 
(D.G.K. Board- 
2011-A) 
9. Define wild life. 
(D.G.K. Board-Group-I- 
2012-A) 
10. Define Eutrification. 
(D.G.K. Board-Group-I- 
2012-A) 
11. Exlain briefly fossil fuels. 
(D.G.K. Board-Group-II- 
2012-A) 
10. Differentiate between 


Aforestation and 


Reforestation. 
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(D.G.K. Board-Group-II- 
2012-A) 
11. Enlist the effects of Acid rain. 
(D.G.K. Board-Group-I- 
2013-A) 
12. What is the importance of 
Ozone layer? 
(D.G.K. Board-Group-I- 
2013-A) 
13. Define Biodiversity. 
(D.G.K. Board-Group-II- 
2013-A) 
14. Define Eutrification. 
(D.G.K. Board-Group-II- 
2013-A) 
15. Define water pollution. 
(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 
16. What is Eutrification. 

(D.G.K. Board-New Scheme- 
Group-I) 


(2014-A) 
17. What is solid waste? How 
energy can be 
obtained from solid waste? 
(D.G.K. Board-New Scheme- 
Group-lIT) 


(2014-A) 
18. What do you know about 
Hydroelectric 
Power? 
(D.G.K. Board-New Scheme- 
Group-II) 


(2014-A) 
Answers 
1. Eutrification: - 


See Multan Board Answer No: 
12 


2. Green House Effect: - 


See Exercise Chapter No: 27 
Answer 
No: 6 


3. Fossil Fuels: - 


4. Achievi Better Living 
Conditions: - 


5. A) Solid Wastes: - 


B) How Solid Wastes cn be 
Useful: - 


6. Eutrification: - 


7. Geothermal Energy: - 


8. Two Causes of Water 
Pollution: - 
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9. Wild Life: - 
1. It refers to all non-cultivated 
plants and 


non-domesticated animals. 
2. Wild animals and plants are 
among most 

valuable non-renewable 
resources. 
3. Game animals and plants have 
been 

major source of food for 
humans. 
4. It plays very important role in 
food 

chain. Without these the food 
chain can 

be disturbed to such an extent 
that it will 

be very difficult to maintain the 
balance. 
5. They play an important role in 
the 

balance of nature. 
6. Man has been disturbing this 
balance 

since very long. Man has 
destroyed 

natural habitats of wild life, as 
a result of 

which many animals and plants 
have 

either become extinct or else in 
their 

number as to be on the verge 
of 

extinction. These are known as 

Endangered Species. 
10. Eutrification: - 

See Multan Board Answer No: 
12 


11. Fossil Fuels: - 


10. Differences between 
Aforestation and 
Reforestation: - 


11. Effects of Acid rain: - 


12. Importance of Ozone Layer: 


13. Biodiversity: - 


14. Eutrification: - 
See Multan Board Answer No: 
12 
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15. Water Pollution: - 

See Exercise Chapter No: 27 
Answer 

No: 5 


16. Eutrification: - 


See Multan Board Answer No: 


12 


17. A) Solid Waste: - 


B) How Energy be Obtained 
From Solid 
Waste: - 


18. Hydroelectric Power: - 


SAHIWAL BOARD 
Questions _ 


1. Differentiate between 
Deforestation and 
Afforestation. 
(Sahiwal 
Board-2013-A) 
2. Give the effect of ozone layer 
depletion. 


(Sahiwal 
Board-2013-A) 
3. What is Demograhy? 
(Sahiwal Board-Old 
Scheme-2014-A) 
4. Differentiate between 
deforestation and 
afforestation. 
(Sahiwal Board-Old 
Scheme-2014-A) 
5. What are pollutants? 
(Sahiwal Board-New Scheme- 
2014-A) 
6. What are renewable 
resources? Give 
examples. 
(Sahiwal Board-New Scheme- 
2014-A) 


Answers 
1. Differences between 
Deforestation and 

Afforestation: - 

See Exercise Chapter No:27 
Answer No: 

27 
2. The Effect of Ozone Layer 
Depletion: 

More ultraviolet rays rech the 
earth’s 

surface due to ozone layer 
depletion. 

They will affect all life on earth 
by 

increasing temperature. They 
cause skin 

cancer and cataracts in 
humans. They 

can also effect crops, plants, 
trees and 

even plankton and distort 
weather 

patterns. 
3. Demography: - 
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4. Differences between 
Deforestation and 

Afforestation: - 

See Exercise Chapter No: 27 
Answer 

No: 27 


5. Pollutants: - 


6. A) Renewable Resources: - 


B) Examples: - 


SECTION (IIT) 


Long 
Question 


Chapter No: 15 ------ 4 
Marks 
Chapter No: 16 ------ 4 
Marks 
Chapter No: 17 ------ 4 
Marks 
Chapter No: 18 ------ 4 
Marks 


Chapter No: 19 ------ 4 
Marks 

Chapter No: 20 ------ 4 
Marks 

Chapter No: 21 ------ Nil 
Chapter No: 22 ------ 4 
Marks 

Chapter No: 23 ------ Nil 
Chapter No: 24 ------ 4 
Marks 

Chapter No: 25 ------ 4 
Marks 

Chapter No: 26 ------ Nil 
Chapter No: 27 ------ 4 
Marks 


Chapter --15 
HOMEOSTSIS 


LAHORE BOARD 


1. Describe various kidney 
problems 
and their cure. 


(8) 


(2008-A) 
2. Discuss the nature of excretory 
products 
in animals to various habitats, 
specifically in association of 
water 
availability. 


(Lahore Board 


(Lahore Board 
(2009-A) 
3. Discuss kidney problems in 
humans. 
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(4) 


(2010-A) 
4. Describe osmoregulation in 
terrestrial 

Environment. 


(4) 


(2011-A) 
5. Write down the structure of 
nephron. 


(Lahore Board 


(Lahore Board 


(4) 


(2012-A) 
6. Describe about excretion in 
plants. 


(Lahore Board Group I 


(4) 


(2012-A) 
7. What is excretion? How do 
plants 

excrete their wastes? 


(4) 


(Lahore Board Group II 


(Lahore Board Group I 


(A) 2013) 
8. Describe the excretion in 
plants. (4) 

(Lahore Board Group II 
(A) 2013) 


9. How kidney stones are formed 
and 
cured? 


(4) 
(Lahore Board 
(Acedemic session 
2010-2013) Group 
II (2014-A) 
10. Explain excretion in plants. 


(4) 
(Lahore Board 
(Acedemic session 
2012-2014) Group 
II (2014-A) 


GUJRANWALA BOARD 


1. Write a detailed note on 
excretion in 

plants. 
(4) 


(2008-A) 
2. Describe the structure and 
function of 

the urinary system in man with 
special 

reference to nephron. 


(8) 


(2009-A) 
3. Discuss the nature excretory 
products in 
different habitats. 
(4) 


(2010-A) 
4. Explain thermoregulation in 
mammals. 


(Gujranwala Board 


(Gujranwala Board 


(Gujranwala Board 


(4) 


(2011-A) 
5. Explain osmoregulation in 
marine 

animals. 


(4) 


(2012-A) 
6. Explain the adaptations in 
plants to low 

and high temperature. 


(4) 
(2013-A) 


(Gujranwala Board 


(Gujranwala Board 


(Gujranwala Board 


MULTAN BOARD 

1. How Osmoregulation occurs in 
different environments? 

Explain. (8) 
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(Multan Board 
(2008-A) 
2. Describe the process of 
excretion in 
Plants. 
(4) 


(2008-S) 
3. Discuss some Kidney problems 
with 

their cure. 


(8) 


(2009-A) 
4. Describe excretion in 
Earthworm and 

compare it with Planaria. 


(4) 


(2010-A) 
5. Discuss major Homeostatic 
functions of 

the Liver. 


(4) 


(2011-A) 
6. Describe briefly the structure 
of human 
Nephron. 
(4) 


(2011-S) 
7. Account the Excretory System 
in 


(Multan Board 


(Multan Board 


(Multan Board 


(Multan Board 


(Multan Board 


Earthworm. 


(4) 


(2012-A) 
8. Draw the labeled diagram 
Nephron of 

kidney. Explain its function. 


(4) 


(2012-S) 
9. Highlight the role of liver as an 


(Multan Board 


(Multan Board 


excretory organ. 


(4) 


(2013-A) 
10. Discuss some kidney problems 
with 

their cure. 


(4) 
(Multan Board (Old 
Scheme) (2014-A) 
11. Describe the adaptations in 
plants to 
low and high temperature. 


(4) 
(Multan Board (New 
Scheme) (2014-A) 


BAHAWALPUR BOARD 
1. Define excretion. Explain 
excretion in 

plants and animals. 


(8) 


(2008-A) 
2. Discuss excretion in plants. 


(4) 


(2009-S) 
3. Explain Urinary System of 
Man. (4) 

(Bahawalpur Board 


(Multan Board 


(Bahawalpur Board 


(Bahawalpur Board 


(2010-S) 
4. Enlist various adaptations by 
which 
terrestrial animals maintain 
osmoregulation. 


(4) 


(2011-A) 
5. Discuss Excretion in Plants. 


(4) 


(2012-A) 
6. What is Renal Failure? 
Describe its cure. 


(Bahawalpur Board 


(Bahawalpur Board 


(4) 
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(Bahawalpur Board 
(2013-A) 
7. Explain working of Nephron in 
Human 
Kidney. 


(4) 
(Bahawalpur Board (New 
Scheme) (2014-A) 


FAISALABAD BOARD 
1. Give the major homeostatic 
functions 

of the liver in man. 


(4) 


(2008-A) 
2. Explain thermoregulation in 
mammals. 


(Faisalabad Board 


(4) 


(2010-A) 
3. Discuss structure and function 
of 

nephrons. 


(4) 


(2011-A) 
4. Write down the structure of 
nephron. 


(Faisalabad Board 


(Faisalabad Board 


(4) 


(2012-A) 
5. Explain the structure of 
nephron by 

drawing a labeled diagram. 


(4) 


(2013-A) 

6. Write note on 

thermoregulation in 
mammals. 


(4) 
(Faisalabad Board (New 
Scheme) (2014-A) 


RAWALPINDI BOARD 


(Faisalabad Board 


(Faisalabad Board 


1. Describe the function of a 


nephron in 
human body. 
(4) 
(Rawalpindi Board 
(2011-A) 


2. Describe excretion in plants in 
detail. 


(4) 
(2012-A) 


3. Describe osmoregulation in 
marine 


(Rawalpindi Board 


animals. 
(4) 
(Rawalpindi Board 
(2013-A) 
SARGODHA BOARD 


1. With the help of diagram, 
explain the 
Urinary system in man. 


(4) 


(2010-A) 
2. Describe the process of 
excretion in 

plants (give brief account). 


(4) 


(2011-A) 
3. Explain the structure of 
Nephron. (4) 

(Sargodha Board 


(Sargodha Board 


(Sargodha Board 


(2012-A) 
4. Describe the urinary system of 
human. 


(4) 
(2013-A) 


(Sargodha Board 
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DERA GHAZI KHAN 
BOARD 


1. Discuss excretion in cockroach. 


(4) 


(2010-A) 
2. Define osmoregulation. How do 
animals 

osmoregulate in different 
environment. 


(D.G.K. Board 


(4) 


(2011-A) 
3. Give various adaptations of 
plants to low 

and high temperature. 


(4) 
(2012-A) 


(D.G.K. Board 


(D.G.K. Board Group-I 


4. Describe thermoregulatory 
strategies in 
animals including humans. 


(4) 


(2010-A) 
5. Describe briefly the structure 
and 

function of human Nephron. 


(4) 


(2013-A) 
6. Draw a labeled diagram and 
explain the 

thermostat function of 
hypothalamus in 

human thermoregulation. 


(4) 


(2013-A) 
7. Describe Osmoregulation in 
marine and 


(D.G.K. Board Group-II 


(D.G.K. Board Group-I 


(D.G.K. Board Group-II 


freshwater animals. 


(4) 
(D.G.K. Board (New Course) 
Group-I) 


(2014-A) 
SAHIWAL BOARD 
1. Describe excretion and explain 
it in 
plants. 
(4) 


(2013-A) 
2. Explain briefly “Excretion in 
Planaria”. 


(Sahiwal Board 


(4) 
(Sahiwal Board (New 
Scheme) (2014-A) 


Chapter --16 
SPPORTS AND 
MOVEMENTS 
LAHORE BOARD 


1. Explain the role of Ca++ ions 
in the 

process of sliding filament 
model. 


(4) 


(2010-A) 
2. What are joints? Describe their 
types. 


(4) 


(2012-A) 
3. How is energy provided for 
muscle 

contraction? 


(4) 
(2012-A) 


(Lahore Board 


(Lahore Board Group-I 


(Lahore Board Group-II 
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4. Explain about the exoskeleton 
in 
arthropods. 


(4) 


(2013-A) 
5. Define and explain briefly the 
fibrous, cartilaginous and 
synovial 
joints. 


(4) 


(2013-A) 
6. Describe the tropic movements 
in plants. 


(Lahore Board Group-! 


(Lahore Board Group-II 


(4) 
(Lahore Board 
(Acedemic session 
2012-2014) Group 
II (2014-A) 


GUJRANWALA BOARD 


1. What is the structure of a 
bone? How 

does repair of broken bone 
take place? 


(4) 


(2008-A) 
2. Describe the contraction of 
sarcomere, 

as initiated by nerve impulse. 


(Gujranwala Board 


(4) 


(2010-A) 
3. Describe paratonic movements 
in plants. 


(Gujranwala Board 


(4) 


(2011-A) 
4. Give an account of structure of 
skeletal 


(Gujranwala Board 


muscle. 


(4) 


(2012-A) 
5. Describe locomotion in 
Paramecium. (4) 

(Gujranwala Board 


(Gujranwala Board 


(2013-A) 


MULTAN BOARD 


1. How locomotion occurs in 
Paramecium? 


(4) 


(2008-S) 

2. Describe Turgor Movements in 
Plants. 

(4) 


(2010-A) 
3. Describe locomotion in 
Euglena and 

Paramecium. 


(4) 


(2010-S) 
4. Explain Sliding Filament model 
of 

Muscle Contraction. 


(4) 


(2011-A) 
5. Explain some major functions 
of 

skeletal muscles. 


(4) 


(2011-S) 

6. Explain ultrastructure of 
myofilaments of skeletal 

muscle 


(Multan Board 


(Multan Board 


(Multan Board 


(Multan Board 


(Multan Board 


547 | Page 


fibers. 
(4) 
(Multan Board 
(2012-A) 
7. Describe significance of 
secondary 


growth in plants. 


(4) 


(2012-S) 
8. Describe Locomotion in 
Paramecium. 


(4) 


(2013-A) 
9. Explain Ultrastructure of 
Myofilament. 


4 
a (Multan Board (Old Scheme) 
(2014-A) 
10. Explain bones of human skull 
with 
diagram. 


(4) 
(Multan Board (New Scheme) 
(2014-A) 


BAHAWALPUR BOARD 
1. Write a detailed note on repair 
of 

broken bone. 


(4) 


(2008-A) 
2. Give the arrangement of 
Vertebrae in 

Vertebral Column. 


(4) 


(2009-A) 
3. Explain four phases of repair 
process 

of Broken Bones. 


(4) 
(2010-A) 


(Multan Board 


(Multan Board 


(Bahawalpur Board 


(Bahawalpur Board 


(Bahawalpur Board 


4. Describe Locomotion in 
Earthworm. 


(4) 


(2011-A) 
5. Describe Locomotion in 
Paramecium. 


(4) 


(2012-A) 
6. Define and describe the 
Hydrostatic 
Skeleton. 
(4) 


(2013-A) 
7. Write a note on Joints. 
(4) 
(Bahawalpur Board (New Scheme) 
(2014-A) 


FAISALABAD BOARD 


1. Describe the repair of broken 
bones. 


(Bahawalpur Board 


(Bahawalpur Board 


(Bahawalpur Board 


(4) 


(2008-A) 
2. What are paratonic 
movements? 

Describe its various types. 


(4) 


(2010-A) 
3. Describe the ultrastructure of 
skeletal 

muscles. 


(4) 


(2011-A) 
4. Explain sliding filament model 
of 

muscle contraction. 


(Faisalabad Board 


(Faisalabad Board 


(Faisalabad Board 


(4) 
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(Faisalabad Board 
(2012-A) 
5. Discuss method of locomotion 
in 
Paramecium. 


(4) 


(2013-A) 
6. Give structure of skeletal 
muscle. (4) 

(Faisalabad Board (New Scheme) 
(2014-A) 


RAWALPINDI BOARD 


1. Describe the repair process of 
a 


(Faisalabad Board 


simple fracture of bone. 


(4) 


(2010-A) 
2. Discuss sliding filament model 
of 

Muscle contraction. 


(4) 


(2011-A) 
3. Explain about significance of 
secondary growth in plants. 


(4) 


(2012-A) 
4. Describe briefly Exoskeleton in 


(Rawalpindi Board 


(Rawalpindi Board 


(Rawalpindi Board 


Arthropods along with Molting. 


(4) 
(2013-A) 


(Rawalpindi Board 


SARGODHA BOARD 


1. Describe the deformities of 
Skeleton. 


(4) 


(Sargodha Board 
(2010-A) 
2. Describe the four phases by 
which 
repair of simple fracture of a 
bone 
takes place. 


(4) 


(2011-A) 
3. Describe sliding filament 
model of 
muscle contraction. 
(4) 
(2012-A) 
4. Describe about the Disc Slip. 
(4) 


(2013-A) 


(Sargodha Board 


(Sargodha Board 


(Sargodha Board 


DERA GHAZI KHAN 
BOARD 


1. Describe four Phases in the 
repair 

process of simple fracture of a 
bone. 


(4) 


(2009-A) 
2. What are joints Give their 
different 
types. 
(4) 


(2010-A) 
3. Write a note on Hydro- 
skeleton. (4) 


(D.G.K. Board 


(D.G.K. Board 


(D.G.K. Board 
(2011-A) 
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4. Describe Hydro-skeleton with 
examples. 


(4) 

(D.G.K. Board Group-I 
(2012-A) 
5. How birds adapted for flight? 


(4) 
(D.G.K. Board Group-II 
(2012-A) 
6. Define and explain the 
significance 
of secondary growth in plants. 


(4) 
(D.G.K. Board Group-I 
(2013-A) 
7. Explain the process of repair of 
broken bones. 


(4) 
(D.G.K. Board Group-II 
(2013-A) 
8. Describe different types of 
joints. (4) 
(D.G.K. Board (New Course) 
Group-!) 


(2014-A) 
SAHIWAL BOARD 
1. Describe Sliding Filament 
Model of 
muscle contraction. 


(4) 


(2013-A) 
2. List some major functions of 
the 

skeletal system. 


(4) 
(Sahiwal Board (New Scheme) 
(2014-A) 


(Sahiwal Board 


Chapter --17 
COORDINATION AND 
CONTROL 

LAHORE BOARD 


1. Discuss the important factors 
which 
involve in changing the resting 
membrane potential to active 
membrane potential. 
(4) 
(Lahore Board 
(2009-A) 
2. Describe the roles and 
commercial 
application of gibberellins. 
(4) 
(Lahore Board 
(2010-A) 
3. Write a brief note on 
Conditioned 
Reflex Type I. 
(4) 
(Lahore Board 
(2011-A) 
4. Describe the role of auxins. 
(4) 
(Lahore Board Group-I 
(2012-A) 
5. Describe the comparison of the 
nervous system of hydra and 
planaria. 
(4) 
(Lahore Board Group-II 
(2012-A) 
6. Describe role of Abscisic Acid 
and 
ethane in plant growth. 
(4) 
(Lahore Board Group-I 
(2013-A) 
7. Discuss the nervous system of 
Hydra. 
(4) 
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(Lahore Board Group-II 
(2013-A) 
9. Define and explain “Nerve 
Impulse”. 
(Lahore Board (Acedemic 
session 
2012-2014) Group II 
(2014-A) 
10. Describe the initiation of nerve 
impulse. 
(4) 
(Lahore Board (Acedemic 
session 
2012-2014) Group II 
(2014-A) 


GUJRANWALA BOARD 
1. Discuss the functions and 

commercial applications of 
Auxins. 


(8) 


(Gujranwala Board 


(2009-A) 
2. Discuss pituitary as an 
endocrine 
gland. 


(4) 
(Gujranwala Board 
(2010-A) 
3. Describe major factors which 
involve in changing the resting 
membrane potential to active 
membrane potential. 
(4) 
(Gujranwala Board 
(2011-A) 
4. Give a labeled account of 
synapse. 


(4) 
(Gujranwala Board 
(2012-A) 
5. How does nerve impulse pass 
from 
one neuron to another neuron. 
Explain 
(4) 


(Gujranwala Board 
(2013-A) 
6. How nerve impulse is passed 
from one 
neuron to another neuron? 
Explain. 
(Gujranwala Board (New Sheme) 
2014-A) 
MULTAN BOARD 
1. Define Nerve Impulse. Explain 
the 
mechanism involved by labeled 
diagram. 
(4) 
(Multan Board 
(2008-A) 
2. Describe the conduction of 
nerve 
impulse. 
(4) 
(Multan Board 
(2008-S) 
3. Compare Nervous 
Coordination with 
Chemical Coordination. 
(8) 
(Multan Board 
(2009-S) 
4. Explain Pituitary as an 
Endocrine 
Gland. 
(8) 
(Multan Board 
(2009-S) 
5. Explain the role of the 
hormones 
produced by the anterior lobe 
of 
pituitary gland. 
(4) 
(Multan Board 
(2010-A) 
6. Explain the role of the 
hormones 
produced by pancreas. 


(4) 


551 |Page 


(Multan Board 
(2010-S) 
7. Discuss two common disorders 
of 
Nervous system in humans. 
(4) 
(Multan Board 
(2010-S) 
8. Discuss the role of Hormones 
secreted by Ovary. 
(4) 
(Multan Board 
(2011-A) 
9. Explain Posterior lobe of 
pituitary 
gland as an endocrine gland. 
(4) 
(Multan Board 
(2011-S) 
10. Give Sensory Receptors and 
their 
functions in detail. 
(4) 
(Multan Board 
(2012-A) 
11. Describe transmission of 
nerve 
impulse through synapse. 
(4) 
(Multan Board 
(2012-S) 
12. Compare Nervous System of 
Hydra 
and Planaria. 
(4) 
(Multan Board 
(2013-A) 
13. Explain the process of 
Feedback 
Mechanism with an example. 
4 
- (Multan Board (Old Scheme) 
(2014-A) 
14. Describe briefly the functions 
of 


different parts of human brain. 

(4) 
(Multan Board (New Scheme) 
(2014-A) 


BAHAWALPUR BOARD 


1. Describe different types of 
learning 
behavior. 
(8) 
(Bahawalpur Board 
(2008-S) 
2. Describe four different types of 
learning behavior. 
(8) 
(Bahawalpur Board 
(2009-A) 
3. Compare the Nervous System 
of 
Hydra with Planaria. 
(4) 
(Bahawalpur Board 
(2010-A) 
4. Elaborate Latent Learning and 
Insight Learning. 
(4) 
(Bahawalpur Board 
(2011-A) 
5. Write note on Thyroid Gland. 
(4) 
(Bahawalpur Board 
(2012-A) 6. Define Plant 
Hormones. Describe the 
role of Auxins. 
(4) 
(Bahawalpur Board 
(2013-A) 
7. Compare Nervous System in 
Planaria and Hydra. 
(4) 
(Bahawalpur Board (New Scheme) 
(2014-A) 


FAISALABAD BOARD 


1. Define Nerve Impulse. Explain 
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mechanism of conduction of 
nerve 
impulse in a neuron. 
(4) 
(Faisalabad Board 
(2008-A) 
2. How do Nervous system of 
Planaria 
better developed than that of 
Hydra. 


(4) 
(Faisalabad Board 
(2009-A) 
3. Briefly describe plant 
hormones. (4) 
(Faisalabad Board 
(2010-A) 
4. What is synapse? How do 
neurotransmitters help in 
passage of 
nerve impulse from one neuron 
to 
another? 
(4) 
(Faisalabad Board 
(2011-A) 
5. Nervous system of Planaria is 
better 
developed than Hydra. Discuss. 
(4) 
(Faisalabad Board 
(2012-A) 
6. What are receptors? Describe 
various 
types of receptors found in 
humans. 


(4) 
(Faisalabad Board 
(2013-A) 
7. Describe various hormones 
secreted 
by anterior lobe of pituitary 
gland. 


(4) 
(Faisalabad Board (New Scheme) 
(2014-A) 


RAWALPINDI BOARD 


1. Explain the mechanism of 
nerve 
impulse. 
(4) 
(Rawalpindi Board 
(2010-A) 
2. Explain the role of hormones 
produced by the posterior lobe 
of 
pituitary gland. 
(4) 
(Rawalpindi Board 
(2011-A) 
3. Explain the mechanism of 
transmission of nerve impulse 
through a synapse. 
(4) 
(Rawalpindi Board 
(2012-A) 
4. Describe the instinctive 
behavior 
with examples. 
(4) 
(Rawalpindi Board 
(2013-A) 


SARGODHA BOARD 


1. What is synapse? How 
communication takes place 
across a 
synapse? 
(4) 
(Sargodha Board 
(2010-A) 
2. Explain the hormones which 
are 
released by Posterior lobe of 
Pituitary gland? 
(4) 
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(Sargodha Board 
(2011-A) 
3. Compare the nervous system of 
Hydra with Planaria. 
(4) 
(Sargodha Board 
(2012-A) 
4. Give detail of various factors 
involved in changing resting 
membrane potential into active 
membrane potential. 
(4) 
(Sargodha Board 
(2013-A) 


DERA GHAZI KHAN 
BOARD 


1. Explain the process of 
feedback 
mechanism with an example. 

(4) 

(D.G.K. Board 

(2009-A) 

2. Define receptor and explain its 
types. 


(4) 
(D.G.K. Board 
(2010-A) 
3. Discuss the role and 
commercial 
application of Auxins. 


(4) 


(2011-A) 

4. Write note on posterior lobe of 
pituitary gland. 

(4) 


(D.G.K. Board 


(D.G.K. Board Group-I 
(2012-A) 
5. Write a note on synapse. 
(4) 
(D.G.K. Board Group-I 
(2012-A) 
6. Define neuron. Describe the 


structure of a neuron in detail. 
(4) 
(D.G.K. Board Group-I 
(2013-A) 
7. What are biological clocks? 
How are 
they caused? 
(4) 
(D.G.K. Board Group-II 
(2013-A) 
8. What are receptors? Classify 
and 
explain each class. 
(4) 
(D.G.K. Board (New Course) 
Group-!) 
(2 
014-A) 
9. What is Reflex Arc? Describe 
the flow 
of information through the 
Nervous 


System. 
(D.G.K. Board (New Course) 
Group-!) 
(2 
014-A) 


SAHIWAL BOARD 
1. Explain the role of hormones 
produced by pancreas. 


(4) 


(2013-A) 
2. Write a note Thyroid Gland. 


(4) 
(Sahiwal Board (New Scheme) 
(2014-A) 


(Sahiwal Board 
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Chapter --18 
REPRODUCTION 
LAHORE BOARD 


1. What are the main functions of 
placenta during pregnancy? 


(4) 


(2009-A) 
2. Discuss the process of birth in 
human female. 


(4) 


(2010-A) 
3. Describe the steps in 
Menstrual 

Cycle in human female. 


(4) 


(2011-A) 
4. Give a comprehensive 
comparison 
between sexual and asexual 
reproduction. 


(4) 


(Lahore Board 


(Lahore Board 


(Lahore Board 


(Lahore Board Group-I 
(2012-A) 
5. Discuss male reproductive 
system in 
man. 


(4) 
(Lahore Board Group-II 
(2012-A) 
6. Write a short note tissue 
culturing 
and cloning. 


(4) 
(Lahore Board Group-I 
(2013-A) 
7. Explain the process of birth in 
Humans. 


(4) 
(Lahore Board Group-II 
(2013-A) 
8. Explain the role of 
phytochromes in 
photperiodism. 


(4) 


session 


(Lahore Board (Acedemic 


2012-2014) Group II 
(2014-A) 


GUJRANWALA BOARD 


1. Differentiate between asexual 
and 

sexual reproduction and also 

describe human female 
reproductive 

cycle. 


(4) 


(2008-A) 
2. Explain the process of cloning. 
Give 

its uses and advantages. 


(4) 


(2010-A) 
3. Describe the male reproductive 
system of man. 


(4) 


(Gujranwala Board 


(Gujranwala Board 
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(Gujranwala Board 
(2011-A) 
4. Discuss the effect of quality of 
light 
on photoperiodism 


(4) 


(2012-A) 
5. Describe human male 
reproductive 

system. 


(4) 
(2013-A) 


(Gujranwala Board 


(Gujranwala Board 


MULTAN BOARD 


1. Discuss Female Reproductive 
cycle 
in Human. 


(8) 


(2009-A) 
2. Discuss different types of 
Asexual 

Reproduction in Animals. 


(4) 


(2010-A) 

3. Write a note on Sexually 
Transmitted diseases in 

Human. (4) 


(Multan Board 


(Multan Board 


(Multan Board 
(2011-A) 
4. Write down male reproductive 
system in humans. 


(4) 


(2011-S) 
5. What is the role of 
Phytochromes in 


(Multan Board 


flowering? 


(4) 


(2012-A) 
6. Describe various methods of 
asexual 

reproduction in animals. 


(4) 


(2012-S) 
7. Describe Human Female 
Menstrual 
Cycle. 
(4) 


(2013-A) 
8. Discuss Vernalisation. 


4 
(Multan Board (Old Scheme) 
(2014-A) 
9. Give detail of sexually 
transmitted 

disease. 


(4) 
(Multan Board (New Scheme) 
(2014-A) 


BAHAWALPUR BOARD 
1. Describe human female 
reproductive 

cycle in detail. 


(8) 


(2008-A) 

2. Explain the role of 

Phytochromes in 
Photoperiodism. 


(4) 


(2009-A) 
3. Describe any four Sexually 
Transmitted Diseases. 


(4) 


(2010-A) 
4. Describe Human Female 


(Multan Board 


(Multan Board 


(Multan Board 


(Bahawalpur Board 


(Bahawalpur Board 


(Bahawalpur Board 
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Reproductive System. 


(4) 


(2010-S) 

5. Draw the Graphic life cycle of 
Angiosperm. No description is 
required. 


(4) 


(2010-S) 
6. What is Menstrual Cycle? Give 
its 

primary steps. 


(4) 


(2011-A) 
7. What is Pathenogenesis? 
Describe its 


(Bahawalpur Board 


(Bahawalpur Board 


(Bahawalpur Board 


types. 
(4) 
(Bahawalpur Board 
(2012-A) 
8. Explain the stages of 
Menstrual 
Cycle. 
(4) 
(Bahawalpur Board 
(2013-A) 


9. Write a note on “Fruit Set and 
Fruit 

Ripening”. 
(4) 

(Bahawalpur Board (New Scheme) 
(2014-A) 


FAISALABAD BOARD 
1. Describe human female 
reproductive 

cycle. 


(4) 


(2009-A) 
2. List the types of reproduction 
in 


(Faisalabad Board 


plants. Also sketch bryophyte 
life 


cycle. 
(4) 
(Faisalabad Board 
(2010-A) 
3. Describe male reproductive 
system 


in human being. 


(4) 


(2011-A) 
4. Elaborate child birth in 
humans. 


(Faisalabad Board 


(4) 


(2012-A) 

5. Explain the role of 

phytochromes in 
photoperiodism. 


(4) 


(2013-A) 
6. Discuss the process of birth in 
human female. 
(4) 
(Faisalabad Board (New Scheme) 
(2014-A) 
RAWALPINDI BOARD 
1. Give graphical / 
diagrammatically 
representation of Bryophyte 
life 
cycle. 


(4) 


(2010-A) 
2. Illustrate human female 
reproductive 

cycle. 


(4) 


(2011-A) 
3. Describe human female 
reproductive 

cycle. 


(4) 


(Faisalabad Board 


(Faisalabad Board 


(Rawalpindi Board 


(Rawalpindi Board 
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(Rawalpindi Board 
(2012-A) 
4. Describe female reproductive 
cycle. 


(4) 
(2013-A) 


(Rawalpindi Board 


SARGODHA BOARD 
1. Describe the process of Birth 
in 

human female. 


(4) 


(2010-A) 

2. Describe briefly various steps 
involved in human female 
reproductive cycle. 


(4) 


(2011-A) 
3. Compare asexual reproduction 
with 

sexual reproduction. 


(4) 


(Sargodha Board 


(Sargodha Board 


(Sargodha Board 


(2012-A) 4. Discuss the process of 


birth in 
human female. 


(4) 
(2013-A) 


(Sargodha Board 


DERA GHAZI KHAN 
BOARD 


1. Describe various types of 
Asexual 
reproduction 


(4) 


(D.G.K. Board 
(2009-A) 
2. Describe male reproductive 
system 

in man. 

(4) 

(D.G.K. Board 
(2010-A) 


3. What is reproduction? Explain 
about 
cloning. 


(4) 


(2011-A) 
4. Describe the steps in 
menstrual cycle 

in human female. 


(4) 
(D.G.K. Board Group-I 
(2012-A) 
5. What is the function of 
placenta 
during pregnancy. 


(4) 

(D.G.K. Board Group-II 

(2012-A) 

6. What is Asexual reproduction? 
Explain with reference to 
parthenogenesis and types and 
advantages. 


(4) 
(D.G.K. Board Group-I 
(2013-A) 
7. Describe human female 
reproductive 
cycle. 


(4) 
(D.G.K. Board Group-II 
(2013-A) 
8. Discuss human female 
reproductive 
system. 


(4) 
(D.G.K. Board (New Course) 
Group-I) 


(D.G.K. Board 
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(2014-A) 
SAHIWAL BOARD 
1. Define and explain 
vernalisation. (4) 

(Sahiwal Board 
(2013-A) 
2. Describe Female reproductive 
cycle. 


(4) 
(Sahiwal Board (New Scheme) 
(2014-A) 


Chapter --19 
GROWTH AND 


DEVELOPMENT 
LAHORE BOARD 


1. Describe the role of nucleus in 
development. 


(4) 


(2010-A) 
2. What is aging? Explain this 
process. 


(Lahore Board 


(4) 
(Lahore Board Group-I 
(2013-A) 
3. Define abnormal development. 
Explain different factors 
causing 
abnormalities. 


(4) 

(Lahore Board Group-II 
(2013-A) 
4. Discuss different phases of 


plants 
growth. 
(4) 
(Lahore Board (Acedemic 
session 
2012-2014) Group II 
(2014-A) 


GUJRANWALA BOARD 


1. What is regeneration? Explain 
the 
process regeneration in 
animals. (4) 
(Gujranwala Board 
(2013-A) 


MULTAN BOARD 
1. Explain the development of 
Chick 

with diagram. 


(8) 


(2008-A) 
2. Define Aging. Write its 
symptoms / 

signs and mechanism. How can 
it be 

slowed down. 


(8) 


(2008-S) 
3. Describe the role of Nucleus in 
Development. 


(4) 


(2010-A) 
4. What is Regeneration? Discuss 
it in 

various Animals. 


(4) 


(2010-S) 

5. Describe Growth Correlation in 
Plants. 

(4) 


(Multan Board 


(Multan Board 


(Multan Board 


(Multan Board 


(Multan Board 


(2013-A) 
6. Write a note on Abnormal 
Development. 


(4) 
(Multan Board (New Scheme) 
(2014-A) 
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BAHAWALPUR BOARD 
1. What is regeneration? Explain 
it with 

the help of examples in 
different 

groups of animals. 


(4) 


(2008-A) 

2. Describe external factors that 
influence the growth rate in 

plants. 


(Bahawalpur Board 


(4) 
(Bahawalpur Board 


(2009-A) 
3. Describe role of Nucleus in 
development. 
(4) 
(Bahawalpur Board 
(2009-S) 
4. Write a note on Embryonic 
Induction. 
(4) 
(Bahawalpur Board 
(2010-S) 


5. Define Primary and Secondary 
Growth. Explain external 
factors 
affecting the growth rate in 
plants. 


(4) 


(Bahawalpur Board 


(2013-A) 
6. Write a brief note on Abnormal 
Development. 


(4) 
(Bahawalpur Board (New Scheme) 
(2014-A) 


FAISALABAD BOARD 
1. Write a note on Regeneration. 


(4) 
(2009-A) 


(Faisalabad Board 


2. Describe the development of 
chick 
up to blastula formation. 


(4) 


(2010-A) 
3. Describe the role of nucleus in 
development by giving example 
of 
Acetabularia (unicellular 
algae). (A) 
(Faisalabad Board 


(Faisalabad Board 


(2013-A) 
4. Explain embryonic induction. 
(4) 

(Faisalabad Board (New Scheme) 
(2014-A) 


RAWALPINDI BOARD 
1. What is growth? Discuss 
different 

phases of Growth in plants. 


(4) 
(2013-A) 


(Rawalpindi Board 


SARGODHA BOARD 


1. Write a detailed note on 
regeneration. 


(4) 


(2010-A) 
2. Discuss external factors that 
effect 

growth rate in plants. 


(4) 
(2013-A) 


(Sargodha Board 


(Sargodha Board 


DERA GHAZI KHAN 
BOARD 


1. Explain growth correlations in 
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plants. 
(4) 
(D.G.K. Board 
(2010-A) 
2. Discuss the role of nucleus in 
development. 


(4) 

(D.G.K. Board Group-I 
(2013-A) 
3. Define Aging; Explain this 
process. 


(4) 

(D.G.K. Board Group-II 
(2013-A) 
4. Explain role of Nucleus in 

development. 
(4) 
(D.G.K. Board (New Course) 

Group-!) 


(2014-A) 
SAHIWAL BOARD 
1. Describe the phases of growth 
in 
plants. 
(4) 


(2013-A) 
2. Define Regeneration. Explain it 
in 


(Sahiwal Board 


various groups of animals. 


(4) 

(Sahiwal Board (New Scheme) 
(2014-A) 
Chapter --20 
CHROMOSMES AND 
DNA 
LAHORE BOARD 


1. What is transcription? How it 
occurs? 


(4) 


(Lahore Board 


(2008-A) 
2. Explain how DNA encodes 
protein 
structure. 
(4) 
(Lahore Board 
(2010-A) 


3. Write about Meselson and 
Stahl 
experiment. 


(4) 


(2011-A) 
4. Describe one gene / one 
polypeptide 

hypothesis considering the 
work of 

Beadle and Tatum. 


(4) 
(Lahore Board Group-II 
(2012-A) 
5. Describe Meselson and Stahl 
experiment to show 
semiconservative replication. 


(4) 
(Lahore Board Group-II 
(2012-A) 
6. Describe Watson and Crick 
Model of 
DNA in detail. 


(4) 
(Lahore Board Group-I 

(2013-A) 
7. Describe how Hershey and 
Chase 

proved that DNA is the 
hereditary 

material. 


(4) 

(Lahore Board Group-II 
(2013-A) 
8. Write a note on genetic code. 


(4) 


session 


(Lahore Board 


(Lahore Board (Acedemic 
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2012-2014) Group II 
(2014-A) 


GUJRANWALA BOARD 


1. Write process of replication of 
DNA? 
(4) 


(2008-A) 
2. Describe the work Beadle and 
Tatum 

on Neurospora. 


(4) 


(2009-A) 
3. Explain DNA replication 
process. (4) 

(Gujranwala Board 


(Gujranwala Board 


(Gujranwala Board 


(2010-A) 
4. Describe the process of 
transcription. 


(4) 


(2011-A) 
5. Write a note on mutation. 


(4) 


(2012-A) 
6. Describe the chemical 
composition 

of chromosome. 


(4) 
(2013-A) 


(Gujranwala Board 


(Gujranwala Board 


(Gujranwala Board 


MULTAN BOARD 
1. How did Meselson and Stahl 
show 
that DNA replication is 
Semiconservative. 


(4) 


(Multan Board 


(2009-A) 
2. Describe the process of 
Transcription. 
(8) 
(Multan Board 
(2009-S) 
3. Explain the process of 
transcription 
in detail. 
(4) 
(Multan Board 
(2010-S) 


4. How did Hershey and Chase 
demonstrate that DNA is the 
hereditary material? 

(4) 

(Multan Board 


(2011-A) 
5. Explain one gene one 
polypeptide 
hypothesis. 
(4) 
(Multan Board 
(2011-S) 


6. Write a note on Genetic Code. 


(4) 


(2012-A) 
7. How DNA replicate? 
(4) 


(2012-S) 
8. Give the chemical nature of 
DNA. 


(Multan Board 


(Multan Board 


(4) 


(2013-A) 
9. Explain Replication Process of 
DNA. 


(4) 
(Multan Board (New Scheme) 
(2014-A) 


BAHAWALPUR BOARD 


(Multan Board 
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1. Give an account of the 
Chromosome 
theory of inheritance. 


(8) 


(2008-S) 
2. How it was proved that DNA is 
the 

hereditary material? 


(8) 


(2009-A) 
3. Describe the physical and 
chemical 

structure of Chromosomes. 


(8) 


(2009-S) 
4. Describe the Watson and 
Crick’s 
model of DNA. 
(4) 


(2010-A) 
5. Give brief note on Translation. 


(4) 


(2010-S) 
6. Describe Transcription 
Process. (4) 

(Bahawalpur Board 


(Bahawalpur Board 


(Bahawalpur Board 


(Bahawalpur Board 


(Bahawalpur Board 


(Bahawalpur Board 


(2010-S) 
7. Describe the process of 
Transformation. 


(4) 


(2011-A) 
8. How would you prove that 
DNA 

replicates by Semi- 
conservative 

Method? 
(4) 


(2012-A) 


(Bahawalpur Board 


(Bahawalpur Board 


9. Give an account of Genetic 
Code. (4) 
(Bahawalpur Board 

(2013-A) 
10. Explain briefly “Watson and 
Crick’s 

Model of DNA” 
(4) 

(Bahawalpur Board (New Scheme) 
(2014-A) 


FAISALABAD BOARD 
1. Explain the double helical 
structure 

of DNA and its replication 
process. 


(8) 
(2008-A) 


(Faisalabad Board 


2. Write about the process of 
replication of DNA. 
(4) 


(2009-A) 

3. What is karyotype? Write down 
types of chromosomes with 

respect 
to centromeric position 
diagrammatically. 


(4) 


(2011-A) 
4. How did Hershey and Chase 
demonstrate that DNA is 
hereditary 
material? 
(Faisalabad Board 


(Faisalabad Board 


(Faisalabad Board 


(2012-A) 

5. Describe the function of DNA 
polymerase III in the process of 
replication. 


(4) 
(2013-A) 


(Faisalabad Board 
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6. Describe chemical composition 
of 

chromosome. 
(4) 

(Faisalabad Board (New Scheme) 
(2014-A) 


RAWALPINDI BOARD 


1. Elaborate the chromosomal 
theory of 

heredity. How did Morgan 
support it 

experimentally? 


(4) 


(2011-A) 
2. Elaborate chromosomal theory 
of 
heredity. 
(4) 


(2012-A) 
3. How did Hershey and Chase 
prove 
experimentally that DNA is 
hereditary material? 


(4) 
(2013-A) 


(Rawalpindi Board 


(Rawalpindi Board 


(Rawalpindi Board 


SARGODHA BOARD 


1. Explain the process of 
Transcription. 


(4) 
(2010-A) 
2. Elaborate the composition of 


chromosome in detail. 


(4) 
(2011-A) 


(Sargodha Board 


(Sargodha Board 


3. How did Meselson and Stahl 
prove 
that DNA replication is semi- 
conservative? 


(4) 


(2012-A) 
4. Explain the Watson’s and 
Crick’s 
model of DNA. 
(4) 


(2013-A) 


(Sargodha Board 


(Sargodha Board 


DERA GHAZI KHAN 
BOARD 


1. Describe the process of 
synthesis of 

RNA. 
(4) 


(2010-A) 
2. Write briefly on Transcription. 


(4) 


(2011-A) 
3. Describe Hershey an Chase 
experiment to prove that DNA 
is the 
hereditary material. 


(4) 
(D.G.K. Board Group-I 
(2012-A) 
4. What is concluded by Meselson 
and 
Stahl experiment? 


(4) 
(D.G.K. Board Group-II 
(2012-A) 
5. Describe experiment 
performed by 
Meselson and Stahl to evaluate 


(D.G.K. Board 


(D.G.K. Board 
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Hypothesis of DNA replication. 


(4) 
(D.G.K. Board Group-I 
(2013-A) 
6. Explain the experiment of 
Hershey 
and Chase to prove DNA is as 
hereditary material. 


(4) 

(D.G.K. Board Group-II 
(2013-A) 
7. Explain the process of 
Transcription. 


(4) 
(D.G.K. Board (New Course) 
Group-!) 


(2014-A) 
SAHIWAL BOARD 
1. Describe about Watson and 
Crick 
model of DNA. 
(4) 
(Sahiwal Board 


(2013-A) 
2. How the cells use RNA to make 
protein? 


(4) 
(Sahiwal Board (New Scheme) 
(2014-A) 


Chapter --21 

CELL CYCLE 

No Essay Type Question 
According to New 
Pattern 


Chapter --22 
VARIATION AND 
GENETICS 


LAHORE BOARD 
1. Write a note on multiple 
alleles. (4) 
(Lahore Board 
(2009-A) 
2. Describe the patterns of sex 
determination in animals. 


(4) 


(2010-A) 
3. What is Mendel’s law of 
segregation? Illustrate with an 


(Lahore Board 


example. 
(4) 
(Lahore Board 
(2011-A) 
4. What is incomplete 
dominance? 


Explain it with an example. 


(4) 
(Lahore Board Group-! 
(2012-A) 
5. Discuss the genetics of ABO 
blood 
group system. 


(4) 
(Lahore Board Group-! 
(2012-A) 
6. What is Epistasis? Explain it 
with an 
example of Bombay Phenotype. 


(4) 
(Lahore Board Group-I 
(2013-A) 
7. What is incomplete 
dominance? 
Explain it with an example. 


(4) 
(Lahore Board Group-II 
(2013-A) 
8. Explain different patterns of 
sex 
determination in animals. 


(4) 


session 


(Lahore Board (Acedemic 
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2012-2014) Group II 
(2014-A) 


GUJRANWALA BOARD 


1. What are polygene? Explain 
polygenic inheritance with 
examples. 


(4) 
(Gujranwala Board 
(2008-A) 2. Describe Mendel ‘s 
Law of 
Segregation with the help of an 
example. 


(4) 


(2009-A) 
3. Discuss Mendel’s law of 
Independent Assortment. 


(4) 


(2011-A) 
4. Write a note on co-dominance 
with 

an example. 


(4) 
(Gujranwala Board 
(2012-A) 5. Compare 
chromosomal 
determination of sex in 
Drosophila 
and humans. 


(4) 
(2013-A) 


(Gujranwala Board 


(Gujranwala Board 


(Gujranwala Board 


MULTAN BOARD 
1. Define Multiple alleles. 
Describe 

multiple allele blood group 
system of 

man. 


(8) 


(Multan Board 
(2008-A) 
2. Define Mendel’s law of 
Independent 
Assortment. Explain it with 
example. 


(8) 


(2008-S) 
3. Define Mendel’s law of 
segregation. 

Explain with example. 


(4) 


(2009-A) 
4. Give an account of Rh blood 
group 

system and Eryhtroblastosis 
Foetalis. 


(Multan Board 


(Multan Board 


(8) 


(2009-S) 
5. How sex is determined in Man 
and 

Grasshopper? 


(4) 


(Multan Board 


(Multan Board 


(2010-A) 
6. Explain genetics of Hemophilia 
in 
humans. 
(4) 
(Multan Board 
(2010-S) 
7. Describe Test Cross with the 
help of 
Cross. 
(4) 
(Multan Board 
(2011-A) 


8. Write a note on Diabetes 
Mellitus 

type I. 
(4) 
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(Multan Board 
(2011-S) 
9. Explain Sex Determination in 
Plants. 


(4) 
(Multan Board 
(2012-A) 10. Compare 
chromosomal 
determination of sex between 
Drosophila and Humans. 


(4) 


(2012-S) 
11. Discuss Genentics of Color 
Blindness. 


(4) 


(2013-A) 
12. Write a note on Rh Blood 


group 
system. 


4) 

(Multan Board (Old Scheme) 
(2014-A) 

13. Give Genentics of Color 
Blindness. 


(Multan Board 


(Multan Board 


(4) 
(Multan Board (New Scheme) 
(2014-A) 


BAHAWALPUR BOARD 


1. Explain the Law of 
Independent 
Assortment with the help of an 
example. 


(4) 


(2008-A) 
2. Give an account of the 
Chromosomal 

theory of inheritance. 


(4) 


(2008-S) 
3. Starting from RRYY x rryy, 


(Bahawalpur Board 


(Bahawalpur Board 


represent 9:3:3:1 ratio with the 
help 

of Punnet Square (Checker 
Board). 


(4) 


(2009-S) 
4. Explain the law of Independent 
Assortment with the help of 
Checker 
Board. 
(4) 


(2010-A) 

5. With the help of Checker Board 
indicate the progeny of a cross 
between two plants with 

Genotype 
RrYy. 

(4) 


(2011-A) 
6. Describe Inheritance of 
Hemophilia. 


(Bahawalpur Board 


(Bahawalpur Board 


(Bahawalpur Board 


(4) 


(2012-A) 
7. Define and explain Gene Pool. 


(4) 


(2013-A) 
8. Describe Incomplete 
Dominance. (4) 


(Bahawalpur Board (New Scheme) 
(2014-A) 


(Bahawalpur Board 


(Bahawalpur Board 


FAISALABAD BOARD 


1. Explain Mendle’s law of 
Independent Assortment. 


(4) 


(2010-A) 
2. Give comparison of 
chromosomal 

determination of sex between 


(Faisalabad Board 
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Drosophila and Humans. 


(4) 


(2011-A) 
3. Discuss genetics of color- 
blindness. 


(Faisalabad Board 


(4) 


(2012-A) 
4. Describe law of segregation 
with an 

example. 


(4) 


(2013-A) 

5. Explain the pattern of sex 
determination in humans and 
grasshopper. 

(4) 

(Faisalabad Board (Old Scheme) 

(2014-A) 

6. Write a short note on multiple 
alleles. 

(4) 

(Faisalabad Board (New Scheme) 

(2014-A) 

RAWALPINDI BOARD 

1. Explain diabetes mellitus type 

II 


(Faisalabad Board 


(Faisalabad Board 


and its genetic basis. 


(4) 


(2011-A) 
2. What are reasons to use 
Drosophila 


(Rawalpindi Board 


as an experimental organsims. 


(4) 


(2012-A) 
3. How sex is determined in 
various 

groups in plants? 


(4) 
(2013-A) 


(Rawalpindi Board 


(Rawalpindi Board 


SARGODHA BOARD 

1. How does Maternal-foetal Rh- 
Incompatibility take place. 

Explain. 


(4) 


(2010-A) 
2. Write a note on crossing over. 


(4) 


(2011-A) 
3. Discuss epistasis and 
pleiotropy. (4) 

(Sargodha Board 


(Sargodha Board 


(Sargodha Board 


(2012-A) 
4. Describe Crossing over briefly. 


(4) 
(2013-A) 


(Sargodha Board 


DERA GHAZI KHAN 
BOARD 


1. Discuss different patterns of 
sex 
determination. 


(4) 


(2009-A) 
2. Explain any two patterns of 
Sex- 

determination with diagram. 


(4) 


(2010-A) 
3. How Sex is determined in Man 
and 


(D.G.K. Board 


(D.G.K. Board 
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Grasshopper? 


(4) 


(2011-A) 
4. How Morgan experimentally 
proved 

the theory of Heredity? 


(4) 
(D.G.K. Board Group-I 
(2012-A) 
5. How Morgan experimentally 
proved 
the theory of Heredity? 


(4) 
(D.G.K. Board Group-II 
(2012-A) 
6. Write a note on Bombay 
phenotype 
and Pleiotropy. 


(4) 
(D.G.K. Board Group-I 
(2013-A) 
7. What is Rh-factor? Describe its 
role 
in pregnancy and blood trans 
fusion. 


(D.G.K. Board 


(4) 
(D.G.K. Board Group-II 
(2013-A) 
8. Define and explain test cross. 
(4) 
(D.G.K. Board (New Course) 
Group-!) 


(2014-A) 
SAHIWAL BOARD 


1. Discuss sex-determination in 
plants. 


(4) 
(2013-A) 


2. Discuss Genetics of color- 
blindness. 


(Sahiwal Board 


(4) 
(Sahiwal Board (New Scheme) 
(2014-A) 


Chapter --23 
BIOTECHNOLOGY 

No Essay Type Question 
According to New 
Pattern 


Chapter --24 
EVOLUTION 
LAHORE BOARD 


1. Describe the evidences of 
evolution 

from Biogeography and fossil 
record. 


(8) 


(2008-A) 
2. Explain the theory of 
inheritance of 

Acquired Characteristic. 


(4) 


(2010-A) 
3. Discuss evolution from 
prokaryote to 
eukaryote. 
(4) 


(2011-A) 
4. Write a note on evolution from 
prokaryotes to eukaryotes. 


(4) 

(Lahore Board Group-I 
(2012-A) 
5. State different factors affecting 
gene 


(Lahore Board 


(Lahore Board 


(Lahore Board 
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frequency. 


(4) 
(Lahore Board Group-II 

(2012-A) 
6. Discuss evolution from 
prokaryotes to 

eukaryotes. 
(4) 

(Lahore Board (Acedemic session 
2012-2014) 

Group IT 

(2014-A) 


GUJRANWALA BOARD 


1. Describe the different ideas of 
the 
evolution of eukaryotes from 
prokaryotes. 
(4) 


(2010-A) 
2. Elaborate the evolution of 
eukaryotes 

from prokaryotes. 


(4) 


(2011-A) 
3. Describe Hardy-Weinberg 
Theorum. 


(Gujranwala Board 


(Gujranwala Board 


(4) 
(2012-A) 


MULTAN BOARD 
1. State and explain Hardy 


(Gujranwala Board 


Weinberg 
theorem. 
(4) 
(Multan Board 
(2008-S) 
2. Give two evidences in favor of 
evolution. 
(4) 
(Multan Board 
(2010-A) 


3. Describe the process of 
Evolution of 

Eukaryotes from Prokaryotes. 
(4) 


(2010-S) 
4. What are Endangered Species? 
What 

measures could be adapted for 
their 

preservation? 


(4) 


(2011-A) 
5. How fossil record provides 
evidence in 

favor of evolution? 


(4) 


(2011-S) 
6. How are Prokaryotes evolved 
into 
Eukaryotes. 
(4) 


(2012-A) 
7. How evidences of embryology 
support 

the process of evolution? 


(4) 


(2012-S) 
8. How the Fossil Record and 
Comparative 

Embryology favor evolution. 


(4) 
(Multan Board (Old 
Scheme) (2014-A) 
9. Give detail of Hardy-Weinberg 
Theorum. 


(4) 
(Multan Board (New 
Scheme) (2014-A) 


BAHAWALPUR BOARD 
1. Give the main points of 
Darwin’s theory 


(Multan Board 


(Multan Board 


(Multan Board 


(Multan Board 


(Multan Board 


570 |Page 


natural selection. 


(4) 


(2008-S) 
2. Enumerate different factors 
that alter the 
gene frequency ina 
population. (4) 
(Bahawalpur Board 


(Bahawalpur Board 


(2009-S) 
3. Explain any two evidences of 
Evolution. 


(4) 


(2010-S) 
4. How does Comparative 
Anatomy 

provide evidence of evolution? 


(4) 


(2011-A) 
5. Explain Lamarck’s theory of 
Evolution. 


(Bahawalpur Board 


(Bahawalpur Board 


(4) 


(2012-A) 
6. What are Endangered Species? 
What 

measure could be adapted for 
their 

preservation? 


(4) 
(Bahawalpur Board (New 
Scheme) (2014-A) 


FAISALABAD BOARD 


1. Describe Darwin’s 
contributions 

Leading to theory of natural 
selection. 


(Bahawalpur Board 


(4) 
(2008-A) 


(Faisalabad Board 


2. Write the main points of theory 
of 
natural selection. 


(4) 


(2010-A) 
3. Describe the Hardy Weinberg 
theorem. 


(Faisalabad Board 


(4) 


(2011-A) 
4. Describe various factors 
affecting gene 

frequency. 


(4) 


(2012-A) 
5. What two points are given by 
Darwin in 

his book “The Origin of 
Species”. (4) 

(Faisalabad Board (Old 

Scheme) (2014-A) 
6. Explain Darwin theory of 
natural 

selection. 


(4) 
(Faisalabad Board (New 
Scheme) (2014-A) 


RAWALPINDI BOARD 
1. How did evolution proceed 
from 

Prokaryotes to Eukaryotes. 
(4) 


(2010-A) 
2. Describe any two evidence in 
favor of 


(Faisalabad Board 


(Faisalabad Board 


(Rawalpindi Board 


evolution. 
(4) 
(Rawalpindi Board 
(2011-A) 
3. Discuss fossil record in favor of 
evolution. 


(4) 
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(Rawalpindi Board 
(2012-A) 


SARGODHA BOARD 


1. Explain the main points of 
Darwin’s 
theory of natural selection. 


(4) 


(2010-A) 
2. Briefly describe any four 
factors that 

bring about change in gene 
frequency of 

a population. 
(4) 


(Sargodha Board 


(Sargodha Board 
(2011-A) 
3. Explain two evidences in favor 
of 
evolution. 


(4) 
(2012-A) 


(Sargodha Board 


DERA GHAZI KHAN 
BOARD 


1. How comparative anatomy 
provides 
evidences for evolution? 


(4) 


(2009-A) 
2. Write about any two evidences 
in favor 

of evolution. 


(4) 


(2011-A) 
3. Explain Darwin’s theory of 
natural 


(D.G.K. Board 


(D.G.K. Board 


selection. 


(4) 


(2012-A) 
4. Write a note on endangered 
species. (4) 

(D.G.K. Board Group-II 


(D.G.K. Board Group-I 


(2012-A) 
5. Describe comparative 
embryology and 

molecular biology as an 
evidence of 

evolution. 


(4) 
(D.G.K. Board (New Course) 
Group-I) 


(2014-A) 

SAHIWAL BOARD 

1. Explain Hardy-Weinberg 
theorem. (4) 


(Sahiwal Board (New 
Scheme) (2014-A) 


Chapter --25 
ECOSYSTEM 
LAHORE BOARD 


1. Define succession. Describe 
succession on land. 


(4) 


(2008-A) 
2. Describe nitrogen cycle. 


(4) 


(2011-A) 
3. Explain the biotic components 
of an 

ecosystem. 


(4) 

(Lahore Board Group-Il 
(2012-A) 
4. Explain briefly nitrogen cycle 
(No 


(Lahore Board 


(Lahore Board 
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need of diagram). 


(4) 
(Lahore Board Group-II 
(2012-A) 
5. Explain “Deforestation and 
Aforestation”. 


(4) 
(Lahore Board Group-I 
(2013-A) 


GUJRANWALA BOARD 


1. Define zerosere. Describe its 
different 
stages. 


(4) 


(2009-A) 
2. Describe nitrogen cycle with 
the help of 
a figure. 


(4) 


(2011-A) 
3. Explain “Nitrogen Cycle” (No 
need 

of diagram). 


(4) 
(2012-A) 


(Gujranwala Board 


(Gujranwala Board 


(Gujranwala Board 


MULTAN BOARD 


1. Compare the environmental 
conditions 
of aquatic and terrestrial 
ecosystem. (4) 
(Multan Board 
(2009-A) 
2. Write a note on symbiosis. 


(4) 


(2009-S) 
3. Define Succession. Explain the 
different 


(Multan Board 


stages of Xerosere. 


(4) 


(2010-A) 
4. Write note on Succession. 


(4) 


(Multan Board 


(Multan Board 


(2010-S) 
5. Define Succession. Write about 
its major 
stages. 
(4) 
(Multan Board 
(2011-A) 


6. Define Succession. Explain the 
different 
stages of Xerosere. 


(4) 


(2011-S) 
7. Describe Symbiosis by giving 
two 

examples. 


(4) 


(2012-A) 
8. Explain three steps of Nitrogen 
cycle. 


(Multan Board 


(Multan Board 


(4) 


(2012-S) 
9. Write a detailed note on 
Grazing. (4) 

(Multan Board (Old 
Scheme) (2014-A) 


10. Discuss important steps of 
Nitrogen 
Cycle. 


(4) 
(Multan Board (New 
Scheme) (2014-A) 


BAHAWALPUR BOARD 


1. Describe the flow energy in 
ecosystem. 


(Multan Board 
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(4) 


(2012-A) 
2. Describe Nitrogen Cycle as it 
occurs in 

Nature. 


(4) 
(Bahawalpur Board (New 
Scheme) (2014-A) 


FAISALABAD BOARD 


1. Draw and show different steps 
in 


(Bahawalpur Board 


nitrogen cycle.(No description 
required) 


(4) 


(2011-A) 
2. Describe nitrogen cycle. (No 
need of 

diagram) 


(4) 


(2012-A) 
3. What is biogeochemical cycle? 
Explain 

nitrogen cycle. 


(4) 
(Faisalabad Board (Old 
Scheme) (2014-A) 
4. Describe predation and 
parasitism and 
their significance. 


(4) 
(Faisalabad Board (New 
Scheme) (2014-A) 


RAWALPINDI BOARD 
1. Write a note on food web. 


(4) 


(2011-A) 
2. Discuss flow of energy in an 
ecosystem. 


(Faisalabad Board 


(Faisalabad Board 


(Rawalpindi Board 


(4) 


(Rawalpindi Board 
(2012-A) 


SARGODHA BOARD 


1. Describe nitrogen cycle briefly. 
(No 
graphic sketch is needed) 
(4) 
(2011-A) 
2. Write note on grazing. 


(4) 
(2012-A) 


(Sargodha Board 


(Sargodha Board 


DERA GHAZI KHAN 


BOARD 
1. Briefly explain the Nitrogen 
cycle. (A) 

(D.G.K. Board 
(2010-A) 
2. Explain flow of Energy in an 
ecosystem. 


(4) 
(D.G.K. Board Group-I 


(2012-A) 
3. Define the following terms: 
(4) 
(i) Habitat (ii) Niche 
(iii) Food web (iv) 
Succession 


(D.G.K. Board (New Course) 
Group-I) 


(2014-A) 


SAHIWAL BOARD 
1. Describe the Nitrogen Cycle. 


(4) 
(Sahiwal Board (New 
Scheme) (2014-A) 
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Chapter --26 
SOME MAJOR 
ECOSYSTEMS 

No Essay Type Question 
According to New 
Pattern 

Chapter --27 

MAN AND HIS 
ENVIRONMENT 


LAHORE BOARD 
1. Write a note on greenhouse 
effect. (4) 

(Lahore Board 
(2011-A) 
2. Write a note on ozone layer 
depletion. 


(4) 
(2012-A) 


3. Give uses and misuses of 
agrochemicals. 


(Lahore Board Group-I 


(4) 


(2012-A) 
4. Discuss greenhouse effect in 
detail. (4) 

(Lahore Board Group-II 
(2013-A) 
5. Write a note on wild life and 
fossil fuels. 


(Lahore Board Group-! 


(4) 
(Lahore Board 
(Acedemic session 
2012-2014) Group 
II (2014-A) 


GUJRANWALA BOARD 


1. Write a note on greenhouse 
effect. (4) 

(Gujranwala Board 
(2009-A) 
2. Discuss fossil fuels as 
exhaustible source 

of energy. 

(Gujranwala Board 
(2010-A) 
3. Briefly explain wild life and 
fossil fuels. 


(4) 


(2011-A) 
4. Describe “Ozone Layer 
Depletion”. (4) 

(Gujranwala Board 


(Gujranwala Board 


(2012-A) 
5. Explain Greenhouse Effect. 


(4) 
(2013-A) 


(Gujranwala Board 


MULTAN BOARD 


1. Write a note on wild life asa 
resource. 


(4) 


(2010-S) 
2. Enlist various measures for 
Energy 

Conservation. 


(4) 


(2011-A) 
3. What are Acid Rains? Describe 
their 

effects. 


(Multan Board 


(Multan Board 


(4) 


(2011-S) 
4. Write a note on Algal Bloom. 


(4) 


(Multan Board 
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(Multan Board 
(2012-A) 
5. Write a note on air pollution. 


(4) 


(2012-S) 
6. Write note on: i) Wild life 
ii) Algal Bloom 


(Multan Board 


(4) 


(2013-A) 
7. Describe the Phenomenon of 
Greenhouse Effect. 


(4) 

(Multan Board (Old 
Scheme) (2014-A) 
8. Describe the importance of 
Forests. (4) 

(Multan Board (New 
Scheme) (2014-A) 


BAHAWALPUR BOARD 
1. Discuss Eutrophication. 


(4) 


(2008-A) 
2. Discuss about Green House 
Effect. (4) 


(Multan Board 


(Bahawalpur Board 


(Bahawalpur Board 
(2011-A) 
3. What are causes and effects of 
Acid 
Rain? 


(4) 


(2012-A) 
4. What are Renewable and Non- 
Renewable Resources? Explain 
Air, 
Water, and Land with 
reference to their 
use to man. 


(4) 


(2013-A) 
5. Write note on Green House 
Effect. (4) 


(Bahawalpur Board 


(Bahawalpur Board 


(Bahawalpur Board (New 
Scheme) (2014-A) 


FAISALABAD BOARD 


1. Describe Deforestation and 
Aforestation 
and also give importance of 
forests. (8) 
(Faisalabad Board 
(2009-A) 
2. Write an essay on greenhouse 
effect. (4) 
(Faisalabad Board 
(2010-A) 
3. What is acid rain? State its 
causes and 
influence. 


(4) 


(2011-A) 
4. Explain population explosion 
with its 

causes and on sequences. 


(4) 


(2012-A) 
5. Write note on wild life. 


(4) 


(2013-A) 
6. Write a note on wild life. 


(4) 
(Faisalabad Board (Old 
Scheme) (2014-A) 
7. Explain terms deforestation 
and 
afforestation. 


(4) 
(Faisalabad Board (New 
Scheme) (2014-A) 


RAWALPINDI BOARD 
1. Write a note on Acid rain and 
Green 

house effect. 


(8) 
(2010-A) 


(Faisalabad Board 


(Faisalabad Board 


(Faisalabad Board 


(Rawalpindi Board 
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2. State and explain atmospheric 
pollution. 


(8) 
(2011-A) 


3. Write a note on greenhouse 
effect. (4) 


(Rawalpindi Board 


(Rawalpindi Board 
(2012-A) 
4. State the causes and effects of 
Green 
House effects. 


(4) 
(2013-A) 


(Rawalpindi Board 


SARGODHA BOARD 
1. Write a note on Ozone 
depletion. (4) 

(Sargodha Board 
(2011-A) 
2. Explain greenhouse effect. 


(4) 


(2012-A) 
3. What are non-renewable 
sources? 

Explain with examples. 


(4) 
(2013-A) 


(Sargodha Board 


(Sargodha Board 


DERA GHAZI KHAN 
BOARD 


1. What are Non-Renewable 
Resources? 
Explain with examples. 


(4) 
(2011-A) 


(D.G.K. Board 


2. Explain the phenomenon of 
green house 
effect. 


(4) 


(2012-A) 
3. Write note on wild life. 


(4) 


(2012-A) 
4. What are non-renewable 
resources? 

Explain the types, uses and 
conservation 

of fossil fuels. Also discuss 
wind power 

as a source of energy. 


(4) 


(2013-A) 
5. Describe uses and misuses of 
agrochemicals. 


(4) 


(2013-A) 
6. Explain Green House effect 
and Acid 

Rain. 


(4) 
(D.G.K. Board (New Course) 
Group-I) 


(D.G.K. Board Group-I 


(D.G.K. Board Group-II 


(D.G.K. Board Group-I 


(D.G.K. Board Group-II 


(2014-A) 


SAHIWAL BOARD 


1. Write a note on “Green House 
Effect”. 


(4) 


(2013-A) 
2. Write a short note on 
“Importance of 

Forests”. 


(4) 


(Sahiwal Board 
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(Sahiwal Board (New Only any three questions are to be 
Scheme) (2014-A) attempted. 


I. In question A, it is asked to 
draw the 

labeled diagram of any one 
of the 

following skeletal part of 
frog. 


1. Skull of Frog (Dorsal view) 


c x be lage 
Ceo yonen Execeipital ‘ 


b 


ey Vag UL 


2. Skull of Frog (Ventral view) 


Each question carries 5 Marks 
Q. to be asked 5 Q. to be 
attempted 3 


Total Marks: 5 x 
3= 15 
Section IV of Questions relating to 
Paracticals consists of five 
questions i.e. A, B, C, D and E. 
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a | 


Shull ( Sede view) 4 toe? 


3. Lower Jaw of Frog 
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5. 8" Vertebra of Frog 


brexg gephysis 


Transverse 


fost yyyepgss ‘a 


Eighth Yertebv 
(Ventral veew ) “ 


_—_— 


6. 9 Vertebra of Frog 


c Pr | Yeates 


Arar Che 
N nll Ved gbne, dow ) 


7. 1% Vertebra (Atlas) of Frog 


Newsah canal is aaa 
fost | 


aft py S/ $ 
Centrum | 


Civet Vertebra (Attes) 
CAn tere bbevel view) 


Facets 


Post syeprge 
Fst V evtebya (Atfes ) 


(Devsal vow) 
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9. Pectoral girdle of Frog (Ventral 
view) 


Cust Vovtebva CAt (as ) 
(Front veo) _ 


Pertevoh yordbeavd Slewnunt 


8. Urostyle (Lateral view) 


10. Pectoral girdle of Frog (Dorsal 
view) 


Conca vt fies 


ath. vewtobY* 


Usestyle (Lateral via) 
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12. Pelvic girdle of Frog (Dorsal 


View) 


Pluie qesdle Hl 
Teviab vw) 


(e ama Stet ruin 


Pectoral sd 
7 (Devsal prew ) 
i oan 
12. Fore limb of Frog 


11. Pelvic girdle of Frog (Lateral 


view) 
> b | 
A\ Ss 
= R 
& : 
) | To 
AYN ‘ 
> | 
uw ran 
= 
ra 5 
& 
/ x 
Pulucegisdle Hcl 
aa a 


(: Latetal veeu) 
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Hagrneries, ( Pest evi? view) 
Hemerucs (Peters? 


13. Hind limb of Frog 
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Hoad ; 


cane | 


Astragalus colcomenr 
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II. In question B, it is asked to 
draw the 

labeled diagram of one of 
the 

following systems of Frog 
and 

Cockroach. 
A. Frog 
a. Urinogenital organs of the 
Male Frog 
b. Urinogenital organs of the 
Female 

Frog 
B. Cockroach 
Boves o jot Nervous System of 
a me Cockroach 


A. Frog 
a. Uringenital organs of Male 
Frog 
Or 
Excretory System of Male 
Frog 
Or 
Reproductive System of Male 
Frog 
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b. Urinogenital organs of Female 


Frog 
Or B. Nervous System of Cockroach 
Excretory System of Female 
Frog 
2 Or soto phaged 
Reproductive System of Feale ai a 
Frog 
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PUNJAB BOARD 
PAPERS 
LAHORE BOARD 


Group I- (Session 2012- 
2014)-A-2014) 


Questions 

10. Note: Attempt any Three 

questions. 

(A) Sketchand label nervos 

system of 

cockroach. 

(5) 

(B) Draw a labeled diagram of 

fore-limb of 

frog. 

(5) 

(C) Write a brief procedure for 
demonstration of geotropism, 
supposed observation, and 

reslts. (5) 

(D) Investigate water contents of 

soil 
samples. 

(5) 

(E) Write short answers of the 

following 


questions: (5) 
(a) Differentiate between 
sensory 
and motor nerves. 
(b) What is vertebral 
column? 
(c) From which part of seed, 
root is 
developed? 
(d) What are abiotic 
components of 
an ecosystem? 
(e) Define incubation. 
Answers 
(A) Labeled Diagram of 
Nervous System 
of Cockroach: - 
See page number 
(B) Labeled Diagram of Pelvic 
girdle of 
Frog: - 
See page number 
(C) Demonstration of 
Geotropism: - 
See Bahawalpe Board (New 
Scheme) 
2014-A Answer No: 10 (c) 
(D) Experiment to study the 
Water 
Contents of a given Soil 
Sample: - 
See Lahore Board (Session 
2012-14) 
Group II (2014-A) Answer 
No: 10 (D) 
(E) Short Answers: - 
(5) 
(a) Difference between 
Sensory and 
Motor Nerves: - 


(b) Vertebral Column: - 
Vertebral colmn is the 
portion of the 
vertebrate endoskeleton that 
hoses the 
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spinal cord. It consists of 


many 
vertebrae separated by 
intervertebral 
discs. Or 


It is a longitdnal axis of 
bones of 

backbone which protects the 
spinal 

cord and the roots of spinal 
cord. Or 

Vertebral column is a series 
of bony or 

cartilagenous vertebrae that 
enclose 

and protect dorsal nerve 
cord. Or 

Vertebral colmn is a central 
supporting 

strcture of the endoskeleton 
which 

consists of individual bones 
called 

vertebrae separated by discs 
of fibrous 

cartilage. The spinal cord rns 
through 

an arch of bone (neral arch) 
formed by 

vertebrae. In this position the 
spinal 

cord is protected from 
damage. 
(c) Part Seed from which 
Root 

Developed: - 

Root is developed from 
radicle (tip of 

the hypocotyle) of the 
embryo of seed. 
(d) Abiotic Components of an 

Ecosystem: - 

Abiotic components of an 
ecosystem 

include every thing except 
life, which 


surronds and individual and 
is not 

associated with the presence 
of other 


organisms. Or 
Abiotic components of an 
ecosystem 


include all non-living 
components, i.e. 

air (atmosphere), water 
(hydrosphere) 

and soil (lithosphere). Or 

Abiotic factors of an 
ecosystem are the 

non-living components oan 
ecosystem 

including light, temperautre, 
soil, air, 

water, inorganic and organic 
ntrients 

etc. 
(e) Incubation: - 

The development of freshly 
laid egg is 

arrested due to drop in 
temperature. It 

cannot be resumed unless 
the 

temperature is kept at about 
37 °C to 

40 °C. The process is called 

incubation. 

In birds incubation is done 
naturally by 

the body heat of parent birds 
and 

artificially by placing eggs in 
the 

incubator at 37 OC. 
Incubation is 

carried until hatching of yong 
takes 

place. Incbation period lasts 
about 14 

days in pigeon and 21 days in 
chick. 


588 | Page 


LAHORE BOARD 

Group II- (Session 2012-2014)- 
A-2014) 
Questions 
10. Note: Attempt any Three 
questions. 
(A) Draw the labeled pelvic girdle 
of frog. 


(5) 
(B) Sketch and label the nervous 
system of 
Cockroach. 
(5) 
(C) Draw and label internal 
structure of 
unincubated egg of hen. 
(5) 
(D) Write down procedure and 
observations in the study of 
water 
contents in soil sample. 
(5) 
(E) Write the short answers of the 
following questions: 
(5) 
(a) What is fertilization? 
(b) Define cleavage. 
(c) What is cytokinesis? 
(d) What is synapsis? 
(e) Define food web. 
Answers 
10. 
(A) Labeled Diagram of Pelvic 
girdle of 
Frog: - 
See page number 
(B) Labeled Diagram of 
Nervous System 
of Cockroach: - 
See page number 
(C) Labeled Diagram of 
Internal 


Structure of Unincubated 
Egg of 
Hen: - 


we . i Va te tl ‘3 ¢ 
Mrer h yane , 
(D) Procedure and 
Observations in 
study of Water contents in 
Soil 


sample: - 
a. Procedure: - 
1. Take an evaporating dish, 
tray or tin 

box and weigh it. 
Ze Place the soil sample in the 
tin which 

is reweighed. 
3. Place the tin in an oven and 
is dried at 


105 OC to 110 OC for 24 
hours. 
A. Sample is removed from the 
oven and 

is cooled in a desiccator. 
Then sample 

is reweighed. 
5. The difference in weight 
indicates the 
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loss of water (moisture), 
which is 

calculated on percentage 
basis. 
b. Observations: 
1. Weight of the empty tin box 
=A 
Zz: Weight of tin box + soil = B 
3. Weight of tin after heating in 
oven and 

cooling in desiccator = C 
4. Weight of moisture (water 


content) = 
B-C=K 
DE Weight of soil before heating 
B-A=L 
6. % of moisture (water 
content) = 
K/Lx 100 


(FE) Short Answers: - 
(a) Fertilization: - 

It is the process of fusion of 
haploid 

sperm with the haploid ovum 
to form a 

single diploid cell to form a 
single 

diploid cell, the zygote. 
Or 

Fusion of two n gametes 
resulting in 

the formation of 2n zygote is 
called 

Fertilization. 
(b) Cleavage: - 

It is a series of repeated 
mitotic 

divisions that take place in 
fertilized 

ovum. Or 

It is a series of mitotic cell 
division, 

without growth, that 
converts the 


zygote to a multicellular 
blastula. Or 

It is a rapid series of 
successive cell 

divisions of a fertilized egg, 
forming a 

hollow sphere of cells, the 
blastula. 
(c) Cytokinesis: - 

It refers to division of whole 
cell. Or 

It is the stage of cell division 
in which 

the cytoplasm divides to from 
two 

daughter cells. Or 

Division of cytoplasm 
following 

mitosis or meiosis is called 

Cytokinesis. Or 

It is division of the cytoplasm 
of a cell 

after nuclear division. 
(d) Synapsis: - 

The pairing of homologous 

chromosomes during 
prophase I of 

meiosis I is known as 
Synapsis. 

Or 

Synapsis is the close pairing 
of 

homologous chromosomes 
that takes 

place early in prophase I of 
meiosis. 

During synapsis, the DNA 
molecules 

of the two homologous 
chromosomes 

are aligned side by side. Asa 
result, a 

DNA strand of one 
homologous can 

pair with the corresponding 
DNA 
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strand of other. Or 

It is point by point alignment 
(pairing) 

of homologous chromosomes 
during 

prophase I of meiosis and 
during 


which crossing over occurs. 
(e) Food web: - 

Food web arises when 
organisms 

consume, or are being 
consumed, by 


two or more other organisms. 


Or 

Food web consists of two or 
more food 

chains. Or 

A complex interconnection of 
all food 

chains in an ecosystem is 
called Food 

web. 


GUJRANWALA BOARD 
Questions 


(2014-A) 
10.(a) Sketch and label the female 
urino- 

genital system of frog. 


(New Scheme) 


(5) 
(b) Sketch and label the 
diagram of 
pelvic girdle of frog. 
(5) 
(c) Write down procedure to 
study 


(5) 
(d) Draw flow chart of food 
web in the 
Pond’s Ecosystem. 


mitosis in onion root tip. 


(5) 
(e) (i) What are hydrophytes? 
Give an 


example. 
(5) 
(ii) Name the most 
common auxin. 
(iii) What is the function of 
atlas? 
(iv) What is meant by soil 
texture? 
(v) Define food web. 
Answers 
10. 
(a) Labeled diagram of the 
Female 
Reproductive System of 
Frog: 
See page number 
(b) Labeled diagram of Pelvic 
Girdle of 
Frog: - 
See page number 
(c) Procdure to study Mitosis 
in Onion 


Root Tips: - 
1. Put a drop of water in the 
centre ofa 


clean slide and put a root tip 
on the 

drop of water. 
Zz Crush the root tip with a 
sharp scalped. 
3. Add a drop of aceto-carmine 
stain to 

the root tip and tap it lightly. 
4. Place cover slip over the 
specimen, 

press the cover slip gently. 
5. Heat the slide gently over the 
spirit 

lamp. 
6. Observe the slide under low 
and high 

magnification to study the 
following 

stages of mitosis. 
a) Prophase: - 
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(i) Chromosomes look like 
threads, 

visible within nucleus. 
(ii) At least nuclear membrane 
and 

nucleoli disappear. 
(iii) Spindle fibers are formed. 


b) Metaphase: - 
(i) Chromosomes attach at 
spindle fiber at 
centromere with the help of 
kinetochore. 
(ii) Chromosomes arrange at 
equatorial 
plate. 
I 
— Chem o— 
SomM2Z4 


1 abigst 
reatiph -~ 


“plate 


c) Anaphase: - 
(i) The two chromatids of each 
chromosome separate at the 
centromere 
as independent chromosomes. 


(ii) The chromosomes begin to 
separate 

into two goups, each moving 
towards 

its respective pole. 


fola~; oa i¢ veliibe r log 


ules eagh fey 6b ch tpunotoues 
d) Telophase: - 
(i) Chromosomes at pole become 
uncoil 

and invisible. 
(ii) Nuclear membrane 
developsaround 

each group forming daughter 
nuclei. 
(iii) Nucleoli and spindle fibers 
disappear. 


_t te av ae — 


(d) Fow Chart of Food Web in the 
Pond’s 


592 | Page 


Ecosystem. 

See Bahawalpur Board 2014- 
A 

Answer No: 10 

(d)—(b) 
(e) 


(i) Hydrophytes: - 

See Faisalabad Board 2014- A 
Answer 

No: (e) (i) 


(ii) Name of the Most Common 
Auxin: - 

Indole Acetic Acid 
(iii) Function of Atlas: - 

This is the vertebra which lifts 
the skull 

of an animal. 
(iv) Soil Texture: - 

Soil texture is the proportion 
of 

particles of different sizes in 
the soil 

Or 

Soil texture is determined by 
the 

percentages (by weight) of the 
different 

sized inorganic particles— 
sand, silt, 

and clay—in it. 
(v) Food Web: - 

See Lahore Board Group II- 
2014-A 

Answer No: (E) (e) 


MULTAN BOARD 
Questions 


(2014-A) 

10. Attempt any three parts. 
(A) Sketch and label male 
urinogenital 


(New Scheme) 


system of frog. 
(5) 
(B) Sketch and label 9" Vertebra 
of Frog. 


(5) 
(C) Write down the procedure to 

investigate the Geotropism. 
(5) 
(D) Write down the procedure of 
simple 

muscle twitch using frog’s 
skeletal 

muscle. 
(5) 
(E) Write short answers: 
(5) 

(i) What are Succulent 
Tissues? 

(ii) What is Kymograph? 

(iii) What do you mean by 

Geotropism? 

(iv) What is the fate of 
Ectoderm? 

(v) What is the function of 
spindle in 

cell division? 

Answers 
10. 
(A) Labeled Diagram of Male 

Urinogenital system of 
Frog: - 

See page number 
(B) Labeled Diagram of 9" 
vertebra of 

Frog: - 

See page number 
(C) Procedure to investigate 
the 

Geotropism: - 
1. Place the Klinostat (a vertical 
wheel 

which can rotate at various 
speeds) in 

horizontal position. 
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2: A broad bean seedling is 
attached to 

the cork. 
3. The filter paper is soaked in 
water so 

as to keep the atmosphere in 
the 

cylinder moist. 
A. Rotate the Klinostat at 
various speed 

for few days while it is placed 
ina 

dark room. Observe the 
effect of 

rotation on the geotropic 
response of 

seedling. 
5, Stop the Klinostat and 
observe the 

response. 
6. It is found that if the speed of 
Klinostat 

is very slow, the shoot and 
root assume 

the shape of a corkscrew. On 
the other 

hand if rotation is sufficiently 
fast, 

they show no twisting and 
make no 

observable response to 
gravity. 

When the Klinostat is 
stopped, the 

shoot is curved upward and 
the root 

downward. 
(D) Procedure of simple 
Muscle Twitch 

using Frog’s Skeletal 
Muscle: - 
1. Remove the skin of freshly 
killed frog 

to avoid any damage to the 
muscles. 


2: Slightly pull the 
Gastrocnemius 

muscle between tibio-fibula 
and cut 

its both tendons and pick up 
the 

muscle and put it in a petri 
dish 

containing saline (Ringer’s 
solution). 
3; Take a wire and attach its 
one end to 

negative terminal of 6 volt 
battery and 

other end to one end of 
muscle. 
4. Take second wire which one 
end is 

attached to second end of 
muscle and 

let free its other end. 
5. Cover the petri dish with a 
glass plate 

and seal it with vaseline. 
6. When free end of wire is 
touched to 

positive terminal of the 
battery, muscle 

twitches (contracts) and 
when wire is 

removed from positive 
terminal 

muscle returns to its original 
position 

(expands). 
(E) Short Answers: - 
(i) Succulent Tissues: - 

Succulent tissues are the 
tissues of 

stems and leaves of 
xerophyte plants 

which have large 
parenchyma cells 

that store water and make 
them wet 

and juicy. 
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(ii) Kymograph: - 

Muscles retain their power of 

contraction for some time, 
even after 

they are removed from the 
body. The 

instrument which records 
contraction of 

freshly dissected muscle by 
electrical 

stimulation is called 
Kymograph. Or 

It is an instrument that is 
used to record 

contraction of muscles as well 
as 

heartbeat of an animal. 
(iii) Geotropism: - 

Growth of plant in response 
to gravity 

is called Geotropism. 
Or 

A plant’s normal response to 
gravity is 

called Geotropism. Roots 
grow 

towards gravity and are 
called 

positively geotropic, but 
shoots grow 

away from it and are 
therefore 

negatively geotropic. 
Or 

It is the growth response of 
roots and 

stems of plants to the earth’s 
gravity. 
(iv) The fate of Ectoderm: - 

The outer covering of the 
body and 

nervous system develop from 
the 

ectoderm. Or 

Ectoderm gives rise to the 
outer 


epithelium of the body (skin, 
hair, 
nails) and to the nerve tissue, 


including 

the sense organs, brain, and 
spinal 

cord. Or 


The ectoderm is destined to 
form the 

epidermis and neural tissue. 

Nervous system, epidermis of 
skin, 

and derivatives of the 
epidermis (hair, 

nails, glands), tooth enamel, 
dentin, 

and pulp. Epithelial lining of 
oral 

cavity and rectum. 
(v) The Function of Spindle in 

Cell Division: - 

It brings about the orderly 

distribution of chromosomes 
during 

cell division. Or 

It provides framework for 

chromosome movement 
during cell 


division. 
BAHAWALPUR BOARD 
Questions 
(New Scheme) 
(2014-A) 


Note:- Attempt ant three 
questions. 


5x3=15 
Q.No.10 (a) Sketch and label the 
female 

reproductive system 
of Frog. 


(5) 
(b) Sketch and label the 
diagram 
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of Pelvic Girdle of 
Frog. (5) 
(c) Write an experiment 
to study 
the Phenomenon of 
Geotropism. 
(5) 
(d) Construct a food 
chain and 
food web (flow 
chart) of pond 
Ecosystem. 


(5) 


of the 


(e) Write short answers 


followings: 
(5) 
(i) Define Positive 
Geotropism 
and Negative 
Geotropism. 
(ii) What happens to 
chromosome 
number when a cell 
divides by 
Mitosis. 
(iii) What are continuous 
variations? Give 
examples 
from Humans. 
(iv) What is Ganglion? 
(v) What are 
Decomposers? 
Answers 
A.No.10 
(a) Labeled diagram of the 
Female 
Reproductive System of 
Frog: 
See page number 
(b) Labeled diagram of Pelvic 
Girdle of 
Frog: - 
See page number 
(c) An Experiment to study 
the 


Phenomenon of 
Geotropism: - 

Apparatus 

Corn grains, a pair of petri 
dishes, 

cotton, cellophane tape, 
blotting 

filter paper. 

Theory 

A tropic movement in 
response to the 

stimulus of gravity is called 
Geotropic 

movement and the 
phenomenon is 

Geotropism. Roots are 
positively 

geotropic while the stem is 
negatively 

geotropic. It is due to 
unequal 

distribution of auxin (growth 
hormone) 

in the root and shoot tips. 

Procedure 
dle Place four soaked maize 
grains in petri 

dish with pointed ends 
towards the 

center and broader ends 
towards 

outside. 
2: Cover the grains with 
blotting paper 

and fit it tightly. 
3. Place soaked cotton on the 
paper and 

the dish is sealed with 
cellophane tape. 
4. Place this set up vertically 
with the 

help of clay or any other 
support for 

few days. 

Observation | 
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It is noticed after few days 
that roots 

grow downward irrespective 
of their 

position and shoot in the 
upward 

direction. 

Conclusion 

This behavior of germinating 
seeds 

confirms that roots are 
positively 

geotropic while the stem is 
negatively 

geotropic. 
(d) A Food Chain and Food 
Web (flow 


chart) of Pond Ecosystem: 


a. A Food Chain of Pond 
Ecosystem: - 


[ ot War I 
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b. Food Web of Pond 


Ecosystem: - 
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(e) Short answers: - 


(i) Positive Geotropism and 
Negative 
Geotropism: - 
Growth response of some 
parts of 
plants towards the earth’s 
gravity is 
called Positive Geotropism 
and the 
growth response of some 
parts of plants 
away from the gravity is 
called 
Negative Geotropism. 
Positive geotropism is 
observed in the 
primary roots of many plants 
and 
negative geotropism in their 
shoots. 
(ii) Chromosome in Mitosis: - 
The chromosome number 
remains same 
when the cell divides by 
Mitosis. 
(iii) Continuous Variations 
with 
Examples: - 
Continuous variation occurs 
when the 
characteristic is determined 
by several 
genes or because growth and 
development are readily 
affected by the 
environment. 
Examples include height, skin 
color 
and intelligence in humans. 
(iv) Ganglion: - 
Ganglion is a collection or 
bundle of 
neuron cell bodies usually 
outside the 
central nervous system 
within the 
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PNS. Or 

A mass of neuron cell bodies 
in the 

PNS is called Ganglion. Or 

In invertebrates ganglion is 
an 

aggregation of nerve cell 
bodies while 

in vertebrates, the term is 
restricted to 

aggregation of nerve cell 
bodies 

located outside the central 
nervous 

system. 
(v) Decomposers: - 

Decomposers are organisms, 
usually 

bacteria or fungi, that break 
down 

organic matter into inorganic 
nutrients 

that can be recycled in the 

environment. Or 

These are microbial 
heterotrophs that 

breakdown dead organic 
material and 

use the decomposition 
products as 

source of energy. 


FAISALABAD BOARD 
Questions 


(2014-A) 
Note: Attempt any THREE 
parts. Each 

part carries 05 marks. 
10.(a) Sketch and label the 
excretory and 

reproductive system of 
female frog. 

(b) Sketch and label the hind 

limb of 

frog. 


(New Scheme) 


(c) Write an experiment to 
study the 
polytene chromosome. 
Also makes 
its labeled diagram. 
(d) Write down the procedure 
to 
determine water content 
of a soil 
sample. 
(e) Give short answers: 
(i) Define hydrophytes. 
(ii) What is kymograph? 
(iii) What is an ecological 
pyramid? 
(iv) Define ganglion. 
(v) What is the use of 
clinostat? 
Answers 
10. 
(a) Labeled diagram of the 
Excretory 
and Reproductive System 
of Female 
Frog: - 
See page number 
(b) Labeled diagram of the 
Hind Limb 
of Frog: - 
See page number 
(c) An Experiment to study the 
Polytene Chromosome 
with 
its Labeled Diagram: - 
Apparatus 
Compound microscope, 
permanent 
prepared slide of polytene 
chromosome 
Theory 
Polytene (many stranded) 
chromosomes are large sized 
chromosomes found in the 
salivary 
gland cells, gut epithelial 
cells and in 
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the malpigian tubules of 
larvae of 

certain insects such as fruit 
fly 

Drosophila. These 
chromosomes are 

formed when DNA replicates 
many 

times without mitosis and 
cytokinesis. 

A typical polytene 
chromosome may 

consist of more than 1000 
DNA double 

helices (along with associated 
histones 

and other proteins) aligned 
side by side. 

Procedure 
1. Place the slide and examine it 
under 

low and high powers of 
microscope. 
2. Observe the parts of polytene 

chromosome and Draw the 
labeled 

diagram of its parts by 
examining it 

under microscope. 

Observations 
a. It shows many darkly stained 
bands. 
b. These bands contain loci of 
many 

genes. 
c. Itcontains more than 1000 
DNA 

double helices. 
d. Puffs (expanded sites of 
chromosome) 

are seen. 


Labeled Diagram of 
Polytene 


Chromosome 


(d) The Procedure to 
determine Water 

content of a Soil sample: - 

See Lahore Board (Session 
2012-14) 

Group II (2014-A) Answer No: 
10 (D) 
(e) Short Answers: - 
(i) Hydrophytes: - 

These are the plants which 
live in water 

, thus require large quantity 
of water. 

Example: - Hydrilla 
(ii) Kymograph: - 

See Multan Board (New 
Scheme) 

(2014-A) Answer 10 (E) (ii) 
(iii) Ecological Pyramid: - 

Ecological pyramid is a 
pictorial graph 
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based on the biomass, 
number of 

organsims, or energy content 
of various 

trophic levels in a food web - 
from the 

producer to the final 
consumer 

populations. 
(iv) Ganglion: - 

See Multan Board (New 
Scheme) 

(2014-A) Answer 10 (e) (iv) 
(v) Use of Clinostat: - 

Clinostat is used to 


demonstrate 

Geotropism. Or 

It is used to eliminate the 
effect of light 


and gravity on the parts of 
plant. 


SARGODHA BOARD 
New Scheme— 
2014-A 


Questions 
10.(a) Sketch and label the 
Nervous 
System of Cockroach. 
(5) 
(b) Sketch and label the 
diagram of 
pelvic girdle of frog. 
(5) 
(c) Write down procedure to 
study 
Phototropism in plants. 
(5) 
(d) Write an experiment to 
study the 
water contents of a given 
soil 
sample. 


(5) 


(e) (a) From which side 
cockroach is 
dissected and why? 
(5) 
(b) What is test cross? 
(c) What is significance of 
using 
ringer’s solution? 
(d) How soil is formed? 
(e) Point out the effect of 
Auxins 
on plant. 
Answers 
10. 
(a) Labeled diagram of 
Nervous System 
of Cockroach: - 
See page number 
(b) Labeled diagram of Pelvic 
Girdle of 
Frog: - 
See page number 
(c) Procedure to study 
Phototropism in 


Plants: - 
1. Take four pots A,B,C,D. 
Z, Sow some bean seed in each 


pot. 
3. Put pots B,C,D in a line and 
in a box 

having window. 
4A. Put a lamp out the box in 
front of 

window. Turn on the lamp. 
Leave the 

seed for germination up to 5 
days. 
5: Let the pot A without 
illumination. 
6. In due course of the time 
seeds would 

grow into seedling. Study the 
effect of 

presence and absence of 
light on 

germinating seed. 
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Te It is observed that seedlings 
in a pot 

A are much weaker, straight 
and 

elongated than the seedlings 
in the 

remainder other three. 
8. The seedlings in pots B,C,D 
have their 

shoots bent toward the 
window of the 

box. 
(d) Experiment to study the 
Water 

Contents of a given Soil 
Sample: - 

See Lahore Board (Session 
2012-14) 

Group II (2014-A) Answer 
No: 10 (D) 
(e) 
(a) Side from which 
Cockroach is 

Dissected: - 

Cockroach is dissected on 
the dorsal 

side due to presence of 
nerve cord on 

ventral side. 


(b) Test Cross: - 

Cross-fertilization of a 
phenotypically 

dominant individual with a 

homozygous recessive 
individual 

inorder to determine the 

homozygosity or 
hereozygosity of the 

dominant parent is called Test 

Cross. 
(c) Significance of Using 
Ringer’s 

Solution: - 


It keeps the organs of frog 
alive for 

considerable period. 
(d) Formation of Soil: - 
1. Formation of soil takes a long 
time. A 

centimeter of soil may 
develop within 

15 years. 
Ze Soil formation begins with 
the 

weathering of rock in the 
Earth’s crest. 

Weathering first gradually 
breaks 

down rock to rubble and then 
to soil 

particles. 
a Organisms also play a role in 

formation of soil. Lichens and 
mosses 

grow on pure rock and trap 
particles 

that later allow, grasses, 
herbs, and soil 

animals to follow. When 
these die, 

their remains are 
decomposed by 

bacteria and fungi. Decaying 
organic 

matter called humus begins 
to 

accumulate. Humus supplies 
nutrients 

to plants, and its acidity 
leaches 

minerals from rock. 
(e) Effect of Auxins on Plants: 
is Auxins stimulate cell division, 
cell 

enlargement, and brings 
about the 

increase in length of the 
plant. 
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Ze Auxins also initiates the 
development 

of adventitious roots when 
applied at 

the cut base of stem. 


DERA KHAZI KHAN 


BOARD 
Questions 


(New Course) Group-I 

(2014-A) 
10. Attempt any three parts 
from A, B, 

C, D and E. 
5x3=15 
(A) Sketch and label the Male 
urino- 

genital system of frog. 


5 
(B) Sketch and label hind limb of 
frog. 5 


(C) Write procedure and 
observations in 
the Geotropism. 
fs) 
(D) How will you investigate the 
water 
contents in the soil sample. 
fs) 
(E) Give short answers. 
(i) Define mitosis. 
1 
(ii) What is the composition of 
soil? 1 
(iii) What are halophytes? Give an 
example. (iv) 
Define chemotropism. 
1 
(v) What is coleoptile? 
1 
Answers 
10. 
(A) Labeled diagram of the 
Male Urino- 
genital System of Frog: - 
See page number 


(B) Labeled diagram of Hind 
Limb of 

Frog: - 

See page number 
(C) Procedure and 
Observations in 

the Geotropism: - 

See Multan Board (New 
Scheme) 

(2014-A) Answer No: 10 (C) 
(D) Investigation of the Water 
Contents 

in the Soil Sample:- 

See Lahore Board (Session 
2012-14) 

Group II (2014-A) Answer 
No: 10 (D) 
(E) Short Answers: - 
(i) Mitosis: - 

It is division of cell nucleus 
resulting 

in two daughter nuclei, each 
with the 

same number of 
chromosomes as the 

parent nucleus. Or 

The process in which a 
parent cell 

nucleus produces two 
daughter nuclei, 

each having the same 
number and 

kinds of chromosomes as the 
parent 

nucleus. Or 

Mitosis is a type of cell 
division which 

maintains the chromosome 
number. In 

other word, the normal 
diploid (2n) 

number of chromosomes is 
maintained 

in the new cells. 
(ii) The Composition of Soil: - 
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a. Inorganic mineral particles --- 
Make up 

about 45 % of a typical soil 
b. Organic matter ---- About 5 % 
C Water ----- About 25 % 
d. Air ---- About 25 % 
(iii) Halophytes with an 
Example: - 

The plants growing in salt 
marshes 

close to sea are termed as 
Halophytes. 

Or 

Plants living in soil with high 

concentration of salt are 
called 

Halophytes. 

Example: - Chenopodium 
album 

(Bathu or Goose foot) 
(iv) Chemotropism: - 

Chemotropism is the 
movement 

caused due to chemical. Or 

The movement in response to 
some 

chemicals is called 
Chemotropism. 

Example: - 

The pollen tube grows 
through the 

style towards ovary due to 
chemical 

stimulus. 
(v) Coleoptile: - 

Coleoptile is the sheath that 
protects 

the tip of plumule of some 
plants such 

as wheat. Or 

It is a protective covering 
that covers 

the young leaves ofa 
seedling. 


DERA KHAZI KHAN 
BOARD 
Questions 


(New Course) Group-lII 

(2014-A) 
10. Attempt any three parts 
from A, B, 

C, D and E. 
5x3=15 
(A) Make a labeled diagram of 
Male 

reproductive system of Frog. 
5 
(B) Give three leaf modifications 
of 

xerophytes with the help of 
diagram. 5 
(C) Write a brief procedure, 
supposed 

observations and results to 
demonstrate 

Phototropism. 
5 
(D) Write down the procedure to 
study 

water contents in the Soil 
samples. 5 
(E) Write short answers. 
(i) Enlist types of Tropism. 
1 
(ii) What is histogram? 
1 


(iii) Give use of Kymograph. 
1 


(iv) What 
are pyramids? 1 
(v) Define Ecosystem. 
1 
Answers 


(A) Labeled Diagram of Male 
Reproductive system of 
Frog: - 
See page nmber 


(B) Three Leaf Modifications 
of 
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Xerophytes with the help 


of 

Diagrams: - 
1. Leaves are modified into 
spines. 

Example: Cactus 


2; Leaves are thick and 
succulent, 

possessing water storage 
tissue and 

mucilage. 

Example: - Aloe 


3. Leaves are modified into 
narrow needle 
like structures. 
Example: - Pinus 


(C) Phototropism: - 
(a) Procedure: - 
1. Take four pots A,B,C,D. 
2. Sow some bean seed in each 
pot. 
Bs Put pots B,C,D in a line and 
in a box 

having window. 
4. Put a lamp out the box in 
front of 

window. Turn on the lamp. 
Leave the 

seed for germination up to 5 
days. 
5. Let the pot A without 
illumination. 
6. In due course of the time 
seeds would 

grow into seedling. Study the 
effect of 
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presence and absence of 
light on 

germinating seed. 
(b) Supposed Observations: - 
ils It is observed that seedlings 
in a pot 

A are much weaker, straight 
and 

elongated than the seedlings 
in the 

remainder other three. 
2. The seedlings in pots B,C,D 
have their 

shoots bent toward the 
window of the 

box. 
3. When root is gently exposed, 
it is 

observed that roots are bent 
in 

direction away from sorce of 
light. 
(c) Results: - 

Shoots show phototropism 
growing 

towards light while roots 
show 

negative phototropism 
growing away 

from 

light. 
(D) Procedure to study Water 
Contents 

in the Soil samples: - 

See Lahore Board (Session 
2012-14) 

Group II (2014-A) Answer 
No: 10 (D) 
(FE) Short Answers: - 
(i) Types of Tropism: - 
I, Phototropism 


ei Gravitropism 

3. Hydrotropism 
4A. Chemotropism 
5 Thigmotropism 


(ii) Histogram: - 


It is a frequency diagram. Or 

It is a graph showing 
frequency 

distribution of a hereditary 
trait. 
(iii) Use of Kymograph: - 
Kymograph is used to record 
contraction of freshly 
dissected 
muscle by electrical 
stimulation. Or 

It is used to record 
contraction of 

muscles as well as heartbeat 
of an 

animal. 

(iv) Pyramids: - 

Pyramids are pictorial 
graphs 

representing biomass, 
organism 

number, or energy content 
of each 

trophic level in a food web 
from the 

producer to the final 
consumer 

poplations. 

(v) Ecosystem: - 

A biological community 
together 

with the associated abiotic 

environment is called 


Ecosystem. 
SAHIWAL BOARD 
Questions 

(New Scheme) 
(2014-A) 


Note: Attempt any three (3) 
parts: 


5x3=15 

10.(a) Draw a labeled diagram of 
urinogenital system ofa 

male frog. 
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(b) Sketch labeled diagram of == i 
humerus : 
of frog. 
(c) Draw stages of mitosis. 
(d) Draw and label polytene 
chromosome. 
(e) Give short answers: 
(i) What are mesophytes? 
(ii) What is quadrate? 
(iii) What is Geotropism? 
(iv) Write use of Agar? 
(v) What are sex 
chromosomes? 
Answers Metaphase of Mitosis 
10. 
(a) Labeled diagram of 
Urinogenital . 
ecg ime lar micretubrele 
(b) Labeled diagram of ot ee 


Humerus / 
of Frog: - h WW SF i 


Ch FEO — 
S224 


xh 

afl aligned 
ree Ce 
ye fap A 
peels 
lal 


See page number 


(c) Diagrams of Stages of 
Mitosis:- A | 
vinel? Se * 
ut Te a 
Y ual “ Dang h te thyomnosam 2s 


Anaphase of Mitosis 


Prophase of Mitosis 
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C (ea oa é tt VF PLO 


Telophase of Mitosis 


(d) Labeled diagram of 
Polytene 

Chromosome: - 

See Faisalabad Board (New 
Scheme) 

(2014-A) Answer No: 10 (c) 
(e) Short Answers: - 
(i) Mesophytes: - 

These are terrestrial plants 
which 

require moderate amount of 
water. 

The plants which grow in 
normal well- 

watered soil are called 
Mesophytes. 

Examples: - Wheat, maize, 
sunflower, 

cucurbita plants. 
(ii) Quadrate : - 

Quadrate is a frame (usually 
0.5m x 

0.5m) which is placed on the 
ground, 

and plants inside it are 
identified. It can 

either randomly or in fixed 
pattern. Or 


Quadrate is a small square 
choosen 

randomly to study ecosystem. 
The 

components in the quadrates 
reflect the 

component of all ecosystem. 
(iii) Geotropism: - 

See Multan Board (New 
Scheme) 

(2014-A) Answer No: 10 (E) 
(iii) 
(iv) Use of Agar: - 

Agar is used as food thickener 
anda 

culture medium, a substrate 
on which 

to grow microorganisms and 
propagate 

some plants such as agar. 
Or 

Agar is used commercially to 
make 

capsules for vitamins and 
drugs, as 

material for making dental 

impressions, and a base for 
cosmetics. 

In the laboratory, agar is a 
solidifying 

agent for a bacterial culture 
medium. 

When purified, agar becomes 
gel for 

electrophoresis, the process 
in which 

DNA fragments are separated 
on the 

basis of their size. Agar is 
also used 

an food preparation. 
(v) Sex Chromosomes: - 

Sex chromosomes are the 

chromosomes that determine 
the sex of 

an individual Or 
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These are the chromosomes 
which are 

active in determining the sex 
of an 

individual. 

In humans and fruit flies, the 
sex 

chromosomes in females are 
XX and 

those in males are XY. 


